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HERE’S A WAY TO AVOID 
COSTLY RIGHT-OF-WAY DISPUTES 


@ Are you holding up a road widening job—o: 


much-needed grade separation—simply beca 
your fill would normally encroach on priy 


property? Such disputes, as vou know, can oft 





drag on indefinitely. Meanwhile, the public 

























being deprived of the safety and convenience that \ 
improvement would provide. 

Under these conditions, think how much bett 
it would be to install a permanent retaining wa 
of Armco Metal Cribbing. In this way you ca 
control the slope of your fill to whatever extent yo 
desire—thus avoiding the delay and extra cost of 
dealing with “‘hold-out’’ property owners. 

You'll find Armco Metal Cribbing ideally suited 
for this work because it’s easy to get on the job 

simple to erect—and it can be backfilled im 
mediately. Besides, it usually costs less in pla 
than other high types of retaining walls. Just 
mail the coupon and we'll be glad to send you 
complete information. Armco Culvert Mfrs. As 
sociation, Middletown, Ohio. 
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Installing two Armco Metal Cribwalls on a grade sep- 
aration project in North Dakota. Each of these walls 
is more than 100 feet long and ranges in height up 
to 18 feet, to keep the fill off private property. 


ARMCO 


a METAL CRIBBING 


KEEPS EARTH IN ITS PLACE 


d complete data oa Armco Metal Cribbing 


1a wall feet lor g, by feet high 
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N the November Atlantic Walter Lippmann presents, 
under the title “The Government of Posterity,” an- 
other article in his series that began in the 

September issue of that journal. 


Here he is dissecting the collectivist concept of cen- 
tralized social and economic control under modern 
conditions. He shows how the complex processes of 
present-day business and society tend to curtail mobility 
and to require greater flexibility in management. This, 
in turn, implies a wider scope for personal initiative 
rather than the narrower and more rigid regulation of 
highly centralized control. And in this connection he 
says something that deserves to be pondered by those 
who seek consistently to “stabilize” their own situation 
in order to improve their relative status in the economic 
scheme. 


R. LIPPMANN says, “This principle of diminish- 

ing mobility with the increase of scale and com- 
plexity may be observed in all human organization. Mr. 
Henry Ford, for example, cannot change the design of 
his cheap cars which are turned out in mass as he can 
change the design of a car made largely by hand; the 
new tools needed to vary the design are too complicated 
and too expensive. But Mr. Ford can change the design 
more readily than can a manufacturer who is immo- 
bilized by a great capital structure and a heavy load of 
debt. So, as industrial organization becomes bigger, it 
must become more inflexible until in its last stages it is 
hostile to invention, enterprise, competition, and change. 
It is unable to consider any ideal except stability. 


“This narrowing of objectives with increasing com- 
plexity is the phenomenon of bureaucracy. It is to be 
found in governments and in corporate business, in 
armies and in churches and in universities. The more 
intricate the organization, the more it must renounce 
its ambitions in order to perpetuate itself. 


“Thus it is no coincidence that the watchword of 
policy in recent times should have been ‘stabilization’— 
of output, hours of work, processes, markets, wages, 
prices, and the quality of goods. Though it is com- 
monly believed that it was necessary to organize for 
stability against the ‘chaos’ of competition, the truth 
















































The Search for STABILITY 


is that it has seemed necessary to stabilize because 
organization has become so elaborate. As modern 
nations adopted protection, assented to large-scale in- 
dustrial organization, with heavy fixed capital charges 
and large overhead costs, with wages and hours estab- 
lished by law or contract, with rates and prices 
established by government commissions or by monopo- 
listic agreements, the unorganized and unprotected in- 
terests, such as agriculture and marginal labor, had 
either to bear the whole burden of adjustment or to 
organize in self-protection. 


“In such a line of evolution the economic objective 
can no longer be increased wealth through new inven- 
tions, new enterprises, and successful competition. The 
objective must become stabilization at the existing level 
of productivity, variety, and economic technic. 


“Thus it is that many have been persuaded that the 
importance of cheaper goods is a menace, that techno- 
logical progress is a disaster, that to produce more is to 
earn less. They have the conviction that if only they 
could close the ports of entry, if only they could erect 
round their occupation a sufficiently high Chinese wall 
composed of holding companies, mergers, marketing con- 
tracts, production agreements, licenses, quotas, labor laws 
and labor contracts, a wall high enough to exclude new 
ideas, new methods, new men, and unusual labor, they 
would enjoy the blessings of stability. They are quite 
right. A society which has organized itself elaborately 
must keep on until it has organized itself into rigidity. 
It must seek stability because it cannot advance. It must 
imitate the mollusk, which, though it can neither walk, 
swim, nor fly, and has only meagre ambitions, does seem 
to enjoy a reasonably well protected and stable existence.” 


ITH the revival of business, the clamor for meas- 

ures to “stabilize” industry, had become less 
urgent, but today new moves in that direction appear 
to be in the making. So, as we debate these moves and 
measures to achieve stability, it will do no harm for us 
to weigh the price we must pay to attain it. 
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George Bentley is an up-and- 
coming member of our mailing 
department. 

George and his mates have 


charge of mailing of the reams of 


concrete information available 
here. Right at their fingertips is 
the answer to just about every 
question on the subject of concrete. 

Booklets... pamphlets . . . cir- 
culars... prepared by practical 
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cement men—all available to you 
on request. And if you ask for 
something that requires special 
work on our part to dig out the 
answer, we’re glad to do that too. 


Not that we’re trying to pose 

s “know-it-alls” in the cement 
business. We simply want you to 
know that there’s a whale of a 
lot of good practical concrete in- 
formation available at Universal 


Atlas, without charge, whenever 
or wherever you need it. This is 
part of our service — a service we 
try to improve on all the time. 


UNIVERSAL ATLAS CEMENT CO. 
208 South La Salle Street, Chicago 


United States Corporation 
Steel Subsidiary 


New York + Cleveland + Philadelphia -« Albany 
Boston + St. Louis + Des Moines + Birmingham 
Waco- Kansas City + Pittsburgh+ Duluth- Minneapolis 
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The Tennessee River Experiment 


First of five articles on the Tennessee Valley Authority, whose crea- 


Mountain forests at the Tennessee’s source 


tion in 1933 initiated the first attempt ever made to control and 
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utilize a large river for the benefit 


of the surrounding region. 


ORN OF A CONFUSION of 
B diverging motives during the 
swiftly moving days of 1933, 
when under urge of a crisis governmen- 
tal policies were going through kaleid- 
oscopic changes, the first attempt to 
make the full resources of a large river 
useful to man has been in progress in 
the Tennessee Valley for the past three 
years. This attempt, carried on by the 
Tennessee Valley Authority, came into 
being as one phase of what has been 
hotly debated as a governmental power- 
yardstick undertaking. It is setting a 
new milestone in national development 
activities. 

Comprehensive river development has 
never been tried; recognized in theory 
only, it is a new thing in practical ex- 
perience. Prior work to curb or util- 
ize a river had aimed at only a single 
purpose, such as improved navigation, 
or control of floods, or power genera- 
tion, or storage for supply of water to 
cities or farmlands; in many cases 
such one-purpose work had done in- 
jury to other purposes. In a few rare 
instances, prominent among them Boul- 
der Dam, a project had been planned 
to serve more than one purpose, but 
in every case of the kind it was a lo- 
calized project. Control and beneficial 
development of the full length of a 
river for the service of the region along 
its entire course had never been con- 
ceived, much less carried out. 

Thus the Tennessee Valley Author- 
ity, the government corporation formed 
to carry out the Tennessee Valley Act, 
was faced with a task of new kind. It 
had to create the methods by which 
to handle this task, in both engineering 
and administrative procedure. One of 
these difficulties lay in the fact that, 
operating in the domain of half a dozen 
state governments and many hundreds 
of county and city governments, it had 
to enlist the active support and cooper- 
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ation of all these authorities, an all but 
impossible task; there is no formula for 
such cooperation. 

In these circumstances the record 
of what the Tennessee Valley Author- 
ity tried and what it has accomplished 
to date in its river work is funda- 
mentally important as a demonstration 
of the difficulties and problems of such 
undertakings, and their solutions so far 
as yet worked out. The present article 
and those which will follow have, there- 
fore, been prepared from observation 
of the TVA’s activities since its early 
months and from official data, with a 
view to setting forth the evolution of 
this pioneer experiment. 


A pioneer experiment 


It is unnecessary here to discuss the 
purposes of the Tennessee Valley Act, 
as these have been interpreted vari- 
ously and often temperamentally. 

Some considered it a power-yard- 
stick measure, others a measure pri- 
marily intended to salvage the huge and 
until now almost wholly wasted Muscle 
Shoais investment; others again looked 
upon it as a_ regional reconstruction 
measure, designed to bring about the 
economic improvement of a large in- 
tegrated area. But the simple fact is 
that, whatever else the measure does, it 
authorizes and directs complete de- 
velopment of the Tennessee River. And 
this, as just stated, is a revolutionary 
innovation. 

Since that time the sheer pressure of 
need has made the subject of compre- 
hensive river planning and development 
a matter of profound public concern 
in many other stream valleys. In many 
basins the future of land, people and 
industry has been seen to be so closely 
tied up with the waters and the floods 
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FIG. 2—CARRYING WATER from 
the regions of high rainfall in the Ap- 
palachian Mountains by a circuitous 
route to the sea, the course of the Ten- 
nessee River gives rise to many prob- 
lems of stream regulation, flood control 
and power production that have intimate 
bearing on the economic wellbeing of 


the land which it traverses. The Ten- 
nessee Valley Authority is trying to 
work out these problems in the best 


interests of the valley region. 


of the river as to make an integrated 
development plan of river and region 
the key to progress. In fact, because 
of this new understanding of river 
problems it now appears likely that 
much of our future river-improvement 
work will be guided by all-purpose and 
full-length stream planning—some of it 
in connection with the study of land- 
use, of mineral resources, of agricul- 
ture, of transportation and related fac- 
tors. 

Such undertakings of course, involve 
many engineering questions that are 
new and highly complex. In addition 
there are new and serious problems of 
personal and governmental relations, 
for such activities as flood control and 
silt prevention extend into the domain 
of local governments and require the 
active cooperation of state, city and 
county authorities in the drainage area. 


The assigned job 


The work that Congress assigned to 
the new government corporation, the 
Tennessee Valley Authority, was any- 
thing but simple in itself; it was ren- 
dered still less simple by the confusion 
of conditions that lay back of the pas- 
sage of the act. 

For 15 years the ill-starred Muscle 
Shoals power plant and nitrate factory 
had come before each new Congress as 
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an irritating, hopeless problem. Suc- 
cessive proposals to salvage some use 
value—to sell the plant to a power 
company or to a manufacturing indus- 
try, or to operate it in the public serv- 
ice—had been discussed interminably, 
and had all been rejected. Meantime 
the army engineers at the direction of 
Congress had made a new study of 
Tennessee River navigation develo] 
ment, with some headwater storage as 
part of the project to increase low- 
water flow. Meantime also the demand 
for navigation facilities in the rive: 
better than the existing 1- to 4-ft. draft 
was increasing and had already (1930) 
led Congress to authorize a 9-ft. navi- 
gation project—of which, however, 
only one lock had been started. 

It seemed clear that a large improve- 
ment expenditure would soon be neces- 


sary. Recurring flood troubles along 
the river gave this prospect added 
force. From a wholly different ap- 


proach, a plan of developing several 
government power plants to serve as 
yardsticks of power utility service was 
put forward by President Roosevelt, 
and the wartime Wilson Dam plant at 
Muscle Shoals, together with associated 
power developments on the Tennessee, 
fitted naturally into this plan. The 
power-yardstick and river-improvement 
purposes received powerful impetus 
from the intense pressure of unemploy- 
ment and the logical necessity of util- 
izing public works to provide reem- 
ployment to break the depression. 
Out of this mass of diverse condi- 
tions and motives, the Tennessee Val- 
ley Act made one single problem of 
river development, creation of a mod- 
ern navigation system, control of floods, 
operation of the old Wilson Dam plant, 
preservation of a wartime munitions 
supply source that would be used for 
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FIG. 3—A WARTIME RELIC, Wilson 
Dam, at Muscle Shoals, was one of the 
prime motives for starting the Tennessee 
Valley development experiment. Wilson 
Dam has been of little value to naviga- 
tion, as water depths below the shoals 
are as low as 4 ft. in the dry season, 
too shallow for freight transportation. 


fertilizer production in normal times, 
and development of power at the neces- 
sary river dams. It assigned this huge 
problem to a government corporation 
formed for the purpose, with a view 
to giving the work a business rather 
than a governmental character. The 
unemployment emergency caused the 
measure to go through Congress 
promptly, so that it was enacted early 
in the summer of 1933 as the first item 
of the later-authorized vast program of 
emergency public works. The directors 
of the corporation were promptly ap- 
pointed, and the undertaking was set 
in motion, 


A river-development mandate 


The breadth of purpose contemplated 
in the original enactment is clearly in- 
dicated by its preamble statement, 
which declared the Act to be for 


maintaining and operating the property 
now owned by the United States in the 
vicinity of Muscle Shoals, Ala., in the 
interests of the national defense and for 
agricultural and industrial development, 
and to improve navigation in the Ten- 
nessee River and to control the destructive 
floodwaters in the Tennessee River and 
Mississippi River Basin. 


Specifically, the act empowered the 
Tennessee Valley Authority to build 
dams that would provide a 9-ft. chan- 
nel in the river and maintain the neces- 
sary water supply for navigation, these 
dams also to control destructive flood 
waters in the Tennessee and Missis- 
sippi. The Authority further was di- 
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FIG. 4—HALES BAR POWER DAM in the 
nooga was the only development on the main 
Extensive cavern formations in the limestone under this dam, and 


built Wilson Dam. 
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icturesque gorge region below Chatta- 
ennessee River before the government 


repeated attempts to close off the flow of water through these subterranean channels, 
wrote some noteworthy chapters in dam construction history a quarter century ago. 


rected to produce fertilizer at Muscle 
Shoals, and was given the right to ac- 
quire or build powerhouses and trans- 
mission lines as well as “navigation 
projects and incidental works,” in the 
Tennessee River and its tributaries. 
Finally, it was empowered to pass on 
any dams or other works that might 
be projected by other interests on the 
river system. 

Emphasizing the commanding posi- 
tion of streamflow control in the whole 
scheme, the act directed the Authority 


to operate its structures “primarily for 
the purposes of promoting navigation 
and controlling floods.” But it also 
permitted the Authority to provide and 
operate power generation facilities “in 
order to avoid the waste of ‘water 
power,” and to transmit and market 
such power. 

These manifold instructions and au- 
thorizations clearly reflect the intent 
to accomplish comprehensive develop- 
ment and utilization of the river’s re- 
sources. While some of the language 








FIG. 5—NINE DAMS to cover the 
500-ft. range in height of the Tennessee 
River from its head above Knoxville to 
its mouth near Paducah form extensive 
pools to serve navigation and power 
supply and to assist in conserving and 
regulating the flow of the river. 
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quoted is from amendments made to 
the act two years after its original pas- 
sage, the same general intent was ex- 
pressed in the original act. 


To work out a broad plan 


One further duty of great magnitude, 
representing a separate and difficult 
assignment, was laid on the Authority. 
A paragraph directed the making of 
surveys and general plans for the Ten- 
nessee Basin and adjoining territory in 
respect to public improvements that 
would foster “an orderly and proper 
physical, economic, and social develop- 
ment of said areas,” with a view to 
aiding “the proper use, conservation 
and development of the natural re- 
sources” of the region (so far as they 
are related to the development conse- 
quent to the act), “for the general 
welfare of the citizens of said area.” 
In other words, the Tennessee Valley 
Authority was required to study the 
general economic improvement of the 
river basin. Its task was not limited 
to the river channel itself, but in re- 
spect to study, at least, was given re- 
markably broad scope. The problem of 
regional development was united to that 
of river development. 

The breadth of the work entrusted 
to the Authority might suggest that the 
corporation was to take on almost a 
governmental character in the magni- 
tude of its operations and their impact 
on the wellbeing of several millions of 
people. In fact the Tennessee Valley 
Authority has sometimes been spoken 
of as a supergovernment. However, it 
has at no time acted otherwise than 
would any other corporation or admin- 
istrative agency; it has done no super- 
governing, in fact no governing ex- 
cept such as any construction company 
or agency does in operating the camps 
and villages of its construction projects. 


Work accomplished 


To state in briefest form what the 
TVA has done or attempted: 

It has designed and built dams and 
powerhouses; has made rainfall and 
riverflow studies; has surveyed land 
and waters; has studied soil erosion 
and forest conditions and has operated 
forest nurseries; has assisted the people 


400 


300 
Miles Above Mouth 


residing in its reservoir areas to move 
to other locations; has sold power from 
Muscle Shoals (Wilson Dam) as well as 
from Norris and Wheeler Dams to mu- 
nicipalities and to private utilities, using 
its own or purchased transmission 
lines; has produced fertilizer and dis- 
tributed it to individual farmers with 
a view to fostering and demonstrating 
soil-conserving methods; and _ has 
joined hands with other agencies, such 
as the Agricultural Extension Service, 
the Soil Conservation Service, the 
Forest Service and the National Park 
Service, in furthering work that con- 
cerned both parties. It has spent $100,- 
000,000 on these varied activities. 

In the progress of this work during 
a period of 34 years, the essential func- 
tion of the TVA as an agency to carry 
out comprehensive development of the 
Tennessee along its whole course for 


“all uses has evolved more and more 


clearly. Many engineering and admin- 
istrative problems have been worked 
out; many others remain to be solved. 


Conditions of the problems 


In detail the course of the experiment 
was largely shaped by the rather 
unusual conditions of the region in- 
volved. The basin contains a large 
amount of steep country, with high 
rainfall and a soil that is easily washed 
away when unprotected, and extensive 
parts of the area have never yielded 
more than a precarious livelihood to 
the occupants. Its industrial develop- 
ment is quite limited. Its location with 
respect to transportation lines has long 
imposed handicaps on its ability to com- 
pete in the general markets. Its agri- 
culture is in part good, in part medi- 
ocre, and in larger part poor. Thus, be- 
fore the details of the experiment are 
taken up it will be necessary to con- 
sider briefly the physical facts of the 
river and the region. 

The Tennessee River flows for a 
length of 650 miles in a great fish-hook 
course from where it is formed by the 
junction of the Holstow and French* 
Broad rivers, just above Knoxville, in 
northeastern Tennessee, to the point 
where it discharges into the Ohio 
River, near Paducah, Ky.; adding the 
length of its headwaters, the system’s 
total length is nearly 1,000 miles. Its 
drainage basin, of the same fishhook 
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shape, has an area of 40,600 sq.tni 
(about equal in size to the state 
Ohio) and includes parts of se 
states. The land elevations range fr 
more than 6,500 ft. at the crests of the 
Great Smokies and Blue Ridge in : 
eastern part of the area to little over 
300 ft. in the rolling lands along t 
river’s lower course. 

Geologically the structure of t! 
region is complex and much disturbe: 
There are large areas of crystalline 
rocks in the headwaters, but the chara 
teristic rock of the basin is limeston: 
of relatively high solubility. In th: 
plateau regions of Tennessee and nort! 
ern Alabama coal beds occur. Other 
mineral resources include iron ore, salt 
and gypsum, phosphate, kaolin, mica, 
feldspar, bauxite and ocher. 

Forest of some kind covers some- 
thing more than half the basin’s 26,- 
000,000 acres. The soil, fine-textured, 
absorbs water slowly, has rapid runoff, 
and erodes freely unless protected by 
adequate ground cover. Soil erosion 
and gullying is startlingly common on 
the cleared and farmed lands. 


Rainfall and runoff 


The mean annual rainfall in the 
basin is about 52 in.; individual years 
may vary from 40 in. to 60 in. Some 
parts of the eastern mountain areas 
have exceedingly high rainfall, with 
means reaching 80 in. Gulf storms en- 
tering from the west and West India 
hurricanes coming north from the coast 
cause intense precipitation at times. 
Runoff averages 24 in., or something 
less than half the rainfall. Yet the 
large underground flows contribute 
much to streamflow. Of the total Clinch 
River runoff at Norris Dam about half 
comes from springs in the limestone. 

The population numbers 2,500,000, 
about one-fourth of which is in cities. 
Industries include mines, textile and 
paper mills, chemical and aluminum 
plants, and in the mountains a good 
deal of small handicraft. 

As reflected in the large proportion 
of forest area and the relatively small 
population, as well as in the amount 
of soil erosion, the potential wealth of 
the region has not been developed as 
highly as in more favored farming or 
industrial states. Agricultural yields 
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are moderate; much of the agriculture 
-; yirtually of subsistence-farming type, 
and ere are large areas of tenant 
firming. Mineral-resource industries 
are jimited, and to some extent have 


cae jeclining, as in the case of the 
large deposits of phosphate for fertil- 
izer found in Tennessee. Transporta- 
tion disadvantages contribute to limit- 
ing the economic development of the 
valley. Railroad growth is hampered by 
mountain ridges and plateaus, river 
transportation by shallow water, and the 
railroad rate structure puts the region 


at a disadvantage. 
A century of effort 


In view of the conditions just 
sketched, it is important to note that 
Tennessee River navigation possibili- 
ties have had attention for more than 
a century. As early as 1824 John C. 
Calhoun, Secretary of War, recom- 
mended to President Monroe that the 
river be improved. Some work has been 
done throughout the intervening cen- 
tury; from 1852 to 1932 Congress au- 
thorized no less than 19 projects from 
Knoxville down. But all the work, be- 
ing done in small bits, left the water- 
way inadequate and failed to create 
any substantial commerce. Local sand 
and gravel transportation has been the 
main freight traffic in recent years. 

The minimum depth of water in the 
Tennessee below Sheffield, Ala., is only 
4 ft.; from the Wilson Dam pool just 
above Sheffield to Chattanooga only 
3 ft.; from Chattanooga upstream to 
Knoxville only 1 ft. Such conditions 
are manifestly unfavorable to water 
transportation. The Tennessee Valley 
Act recognized that an adequate channel 
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must be provided if navigation is to be- 
come real. The Authority’s first task 
therefore was to plan for adequate navi- 
gation depth and facilities. 

Effective river improvement must 
necessarily consider control of floods, 
as the topography and rainfall charac- 
teristics of the valley favor large floods. 
Rugged hills, high rainfall and steep 
stream slopes in the eastern mountain 
areas, combined with impervious soil, 
tend to produce rapid concentration of 
runoff. Chattanooga, located in the 
geographical center of the valley, ex- 
perienced large floods in 1867, 1875, 
1886 and 1917, and floods of more local 
character have done serious damage at 
other points, as at Asheville, N. C., 
in 1916, and at Harriman, Tenn., in 
1929. 

Because the largest main-river floods 
occurred half a century or more ago, 
the possibility of very high floods has 
had little thought. Studies of the TVA 
indicate that Chattanooga may at any 
moment experience a _ flood much 
greater than that of 1867, whose dis- 
charge (for a drainage area of some- 
thing over 20,000 sq.mi.) is believed to 
have been about 460,000 sec.-ft. Such 
a volume would submerge most of the 
present city; yet forecasts indicate that 
a flood of 700,000 sec.-ft. may occur. 

Further, the Tennessee, as largest 
tributary of the Ohio, has an im- 
portant effect on the great floods of 
the Mississippi. In January, 1913, the 


Tennessee contributed more than 240,- 
000 sec.-ft. (18 per cent) to the Mis- 
sissippi’s crest stage; in the record 
flood of March 1927 it contributed even 
more—297,000 sec.-ft., or just one-fifth 
of the Mississippi’s entire flow. If a 
substantial part of the Tennessee’s 
floods can be held back, the Mississippi's 
flood crests would be definitely reduced. 


Power enters the picture 


It will be remembered that as a war- 
time project the government 18 years 
ago built a great power dam across the 
Tennessee at Muscle Shoal, together 
with two costly nitrate factories. The 
power plant has had little use since 
then, the nitrate works none. The 
Tennessee Valley Act therefore turned 
Wilson Dam over to the TVA and 
authorized this agency to sell the power 
generated there and at its other dams, 
as well as to create an interconnected 
power system and to control the resale 
rate of the power it sold. 

These provisions, together with the 
mandate that the TVA should produce 
fertilizer for agricultural use, naturally 
turned some of the earliest efforts of 
the Authority toward the power prob- 
lem. Opposition to the power program 
on the part of utility corporations, fol- 
lowed by acrimonious litigation, marked 
this part of the work and caused some 
delay in the development of the power 
side of the TVA’s work. 


FIG. 6—A SMALL AMOUNT of navigation in the shallow reaches below Knoxville 
gives a suggestion of possible river traffic to be developed for the commercial upbuilding 


of the Tennessee Valley through improvement of the river. 
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From the viewpoint of river develop- 
ment the important effect of the power 
clauses of the law was to cause the 
Authority to study its dam and reser- 
voir plans with consideration for eff- 
cient power production as well as navi- 
gation and flood control. Thus the 
twofold problem of water control and 
management was complicated by a third 
tactor, 

To aid navigation, conserve water 
and control floods in such a river as the 
Tennessee, dams must be built, and 
dams mean power. At Wilson Dam, 
for example, “the power of falling water 
was an inevitable incident of the con- 
struction of the dam,” as the United 
States Supreme Court said in deciding 
a suit brought against the Authority to 
prevent the sale of Wilson Dam power. 
(Ashwander vs. Tennessee Valley Au- 
thority, decided May 1935). Hence co- 
ordinated river development undertak- 
ing was bound to include power pro- 
duction. Whether a market could be 
found for this power was hotly dis- 
cussed, but reasonable opinion (sup- 
ported by large increases in power con- 
sumption per customer during the last 
two years) holds that the growth of 
the region and increasing intensity of 
power use will develop an adequate 
new market for the river’s power. 


Conflict of water uses 


Even this brief indication of Ten- 
nessee River problems is sufficient to 
emphasize the desirability of seeking 
for comprehensive development and con- 
trol of. the river, in order to deal with 
all the problems in balanced manner. 
But it is known that efficient use of a 


FIG. 7—IN JANUARY, 1936, the stor- 
age of water behind Norris Dam, on the 

inch River 20 miles above Knoxville, 
brought the TVA’s first specific assign- 
ment of duty by Congress to completion. 
Norris reservoir helps to control floods, 
and increases the river’s low-water fiow. 


river’s waters for several purposes at 
once is not easily realized. Flood 
storage and water conservation storage 
tend to be antagonistic; a reservoir to 
conserve water must be kept as full as 
possible, one to receive floods as empty 
as possible. Likewise management of 
reservoir storage to serve navigation 
is apt to be at odds with management 
for power production. Accordingly 
planning for comprehensive use will in- 
volve some compromises to obtain the 
best adjustment of the several objec- 
tives. In the work of the TVA it was 
early found necessary to weigh the 
several uses and their value to the 
region in deciding upon the desirability 
of any project or individual structure. 

One unexpected conflict developed in 
the construction of reservoirs, namely 
the formation of mosquito breeding 
grounds by the impounding of water in 
the reservoirs. Malaria is endemic in 
parts of the river valley, and control 
of malaria mosquitoes is therefore ur- 
gent. Even in the Norris Dam region, 
where malaria has been practically un- 
known, it was found that the malaria 
mosquitoes quickly utilized any breed- 
ing places offered by pools. Intensive 
study had to be given to both construc- 
tion and operation in order to control 
the mosquito menace. 

Another important conflict occurred 
in connection with the building of dams 
in the river valleys; they flooded good 
agricultural lands, the most productive 
in the whole basin, and it became neces- 
sary to replace the production capacity 


so removed by relocating the farmers 
who previously lived on the lands. The 
pool behind Wheeler Dam, extending 
74 miles up the Tennessee and 30 miles 
up the Elk River, submerged 50,000 
acres of cotton farms, and a related 
condition as to other kinds of crops 
existed at Norris. In addition, the 
reservoirs also conflicted with high- 
ways, railroads, towns, cemeteries and 
industries to a degree that made some 
desirable reservoirs not feasible and in 
all cases affected the cost and compli- 
cated the planning and construction. 
Considering the engineering problems 
alone, study showed that conflicts of 
use could in most cases be harmonized 
with little loss of efficiency. At Norris 
Dam, for instance, the lower part of 
the storage could be reserved for water 
equalization and power while the upper 
part of the reservoir was devoted to 
flood storage. At the main river dams 
it was possible to work out schedules 
for operating the reservoirs in ac- 
cordance with a system of flood predic- 
tion in such a way as to make maximum 
storage available for flood reduction. 


Basic Studies 


Under the circumstances of the case 
and the terms of the act it became neces- 
sary to go ahead with construction of 
parts of the plan while carrying for- 
ward planning of the entire program. 
Immediate construction of Norris Dam 
was specified in the original act. Con- 
struction of Wheeler Dam was ordered 
by the President in the fall of 1933 
as the result of local demands for a 
work-relief project in that part of the 
valley; the army engineers were just 
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completing the lock at that site, and 
the dam could be started quickly. Prob- 
ably it did not fit into an ideal develop- 
ment plan as closely as would a dam at 
Pickwick Landing, but there was no 
compelling reason why it should not 
be built. Hence the planning for river 
development was modified accordingly. 

However, the principles of unified 
planning were promptly put into ac- 
tion. For purely navigation purposes 
the Wheeler lock with headwater at 
El. 541.0 was considered best by the 
army engineers, but when considering 
the factors of flood control and power 
a headwater level at El. 555 was needed, 
thereby saving the cost of building an 
intermediate navigation dam _ between 
Wheeler and Guntersville. The TVA 
arranged with the army engineers to 
raise the lock and extend the construc- 
tion contract accordingly, to permit of 
building Wheeler Dam higher. 

Subsequently, construction of Pick- 
wick Dam was begun voluntarily by the 
TVA as the most logical step. At a 
more recent date the TVA has again 
been forced to yield to outside pressure 
to start Chickamauga Dam, though it 
would have given Guntersville priority. 
At present the latter also is under way. 

Hydraulic studies for conservation 
and utilization of water resources of 
the basin were vigorously prosecuted, 
to show what would be the best for the 
entire region and would achieve the 
optimum in water conservation and 
utilization. Because of the large area 
of the Tennessee Valley and the number 
of projects in the complete plan, this 
problem has been exceedingly intricate. 
A series of high main-river dams was 
early found preferable to the numerous 
low dams previously contemplated ; Nor- 
ris Dam was built to greater height 
than the army engineers had recom- 
mended, so as to perform better equali- 
zation service; headwater storage on 
other tributaries was found essential ; 
the various reservoirs were carefully 
proportioned for best co-operation. 

From the very start of the work, the 
chairman of TVA, Arthur E. Morgan, 
recognized that adequate engineering 
data are vital. Since no satisfactory 
maps of the region were available, a co- 
operative program was entered into with 
the U. S. Geological Survey to provide 
planimetric and topographic maps for 
locating dam and reservoir sites, for 
estimating the lands and improvements 
that would be flooded, for planning 
highway and railroad relocations, for 
general land-use studies, for regional 
planning and other purposes. The Geo- 
logical Survey has also co-operated ex- 
tensively in rainfall and stream gaging. 
Soil maps are being prepared in co-oper- 
ation with the U. S. Bureau of Chemis- 
try and Soils, to be used in classifying 
lands preliminary to a program of ero- 
sion prevention that has been undertaken 
co-operatively with the Department of 
Agriculture and the Forest Service. 
Careful investigations have been made 
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of flood history on all the streams. To 
supplement the existing meteorological 
stations of the U. S. Weather Bureau, 
additional rainfall and evaporation sta- 
tions were established. A comprehen- 
sive program of streamflow measure- 
ments is being carried out. Silt in- 
vestigations are being made. All of 
these and related records are necessary 
to the safe and economical planning of 
dams, forecasting floods and river stages 
during and after construction, operating 
a unified system of river control, and 
advising states, cities, and industries on 
problems of flood control, stream pollu- 
tion and water supply. Further borings 
and geological investigations have been 
made to determine the most feasible 
dam sites, as well as to learn whether 
valuable mineral deposits might be sub- 
merged in a proposed reservoir. 


Land and industrial studies 


On this factual basis the development 
of a coordinated plan has proceeded, 
including both the works to be con- 
structed at present and those that may 
be undertaken in the future. The value 
of unified development became increas- 
ingly apparent in the course of the 
studies. Development of even the fin- 
est dam sites as isolated undertakings 
might have prevented the best develop- 
ment of a unified system of dams. An 
individual or a corporation utilizing a 
choice site for a relatively small dam 
might block an economic and effective 
general development. It might be found, 
too, that a small site which stands out 


conspicuously in a local survey would 
be entirely submerged in the backwater 
of a really important site. 

Along with the water-control plan- 
ning there has been carried out corollary 
planning for related activities. One of 
these is forestry. In this phase of the 
program two major objectives are 
sought: first, the maintenance and im 
provement of existing woodlands to pro- 
vide an efficient supplementary water 
and soil control system, and _ second, 
restoration of areas of open land now 
seriously eroding, in order to forestall 
rapid silting-up of the reservoirs. 

Agricultural planning is tied in closely 
to the water-control program. The 
TVA directors held that water con- 
servation presumes the adoption of 
watershed protection measures through 
readjustment of land use on the water- 
shed. Moreover, the act specifically 
authorized maintenance of laboratories 
for discovery of new forms of plant 
food and conduct of experiments for 
testing their effectiveness. To this end 
the fertilizer plant at Muscle Shoals 
was modernized and studies were car- 
ried on to determine the efficiency of 
various fertilizer productive processes. 
Finally, an extensive demonstration pro 
gram was initiated to measure the value, 
effect and economic use of the products 
of the experimental plants, in co 
operation with the state agricultural 
colleges and the U. S. Department of 
Agriculture. 

Industrial improvement studies are 
represented principally in research and 


FIG. 8—FOR MANY GENERATIONS farmers have cultivated steep hillsides in the 

Tennessee Valley, which practice together with the fine-textured character of the soil has 

caused extensive erosion and gullying. Production of fertilizer by the TVA and use of the 

fertilizer on demonstration farms is intended to lead the way to a cure of this 
destructive process. 
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demonstration projects to show the pos- 
sibilities of the resources of the region. 
A ceramics laboratory is maintained at 
Norris. Experiments are also being 
conducted on various minerals found 
in the basin as to their suitability for 
various purposes, such as that of ochers 
for paint making. 

Land-use studies form another phase 
of TVA operations. Recreational pos- 
sibilities of the region have been in- 
vestigated. The highland portion of 
the valley offers unusual opportunities 
for recreation. In many sections good 
farm lands are scarce, timber is nearly 
exhausted and minerals are not mar- 
ketable, but climate and scenic beauty 
combine to form recreational resources 
that have a potential dollars-and-cents 
value to the inhabitants. 


Complicating factors and obstacles 


To do a job as big and difficult as 
complete control of the Tennessee River 
plus study of all its regional involve- 
ments would be a gigantic task under 
even the most favorable conditions. The 
TVA has had to wrestle with serious 
complicating factors. ’ 

Bitter opposition by the private utili- 
ties has already been referred to; but 
this developed in the main only after 
the TVA had been at work for some 
time. An earlier difficulty, and the big- 
gest of all, was divergence of purpose 
at Washington. Some of the people 
who had promoted the act wanted a 
public power system and cared for noth- 
ing else; others had less radical aims 
and sought for complete river develop- 
ment. The split in objective could not 
fail to produce friction that wasted 
valuable momentum. 

Internal discord also caused difficul- 
ties. There was divergence of purposes 
within the Authority. Its makeup, in- 
tended to provide for the varied ele- 
ments of the work to be done, included 
an engineer of long experience in river 
and flood matters (Arthur E. Morgan), 
an agricultural leader (Harcourt A. 
Morgan, no relative), and a utility com- 
missioner experienced in the relation 
of power to public use (David E. 
Lilienthal). Each of the three tended 
to see his part of the work as primary. 
The broad problems of river develop- 
ment therefore could not always count 
on harmonious attention, a situation that 
involved some real dangers of large mag- 
nitude, especially in deciding whether 
the hydraulic system of reservoirs 
should be operated in obedience to pow- 
er demands or flood-control and naviga- 
tion needs. 

A different complication was the fact 
that the Tennessee Valley was not in- 
terested in the TVA. It cared only 
about seeing millions of dollars spent 
locally. The towns and the politicians 
wanted pork. Visions of a revived land- 
boom craze gripped the Muscle Shoals 
real-estate desert, which years earlier 
had lured thousands of lot-buying suck- 


ers from far and near and emptied their 
purses. The business circles of Chat- 
tanooga, metropolis of the valley, knew 
little and cared nothing about the TVA 
even after six months of real work. 
The TVA board, busy with construc- 
tion, failed to take time to “sell” its 
work to the valley, and so local co- 
operation was slow to develop. 

State, city and county authorities, the 
real governing units that might have 
been expected to urge their coopera- 








SOURCE OF TVA FUNDS AND 
EXPENDITURES TO JULY, 1936 








TVA Funds 
Direct Appropriation 
ae enpissesneeaeun $50,000,000 
See websSesedauanne 36,000,000 $86,000,000 
Allocation from Work Relief 
WUMGES cccccccesdsesccecsecccens 25,000,000 
DE so sdncssqwennekeeesateaeseyss 800,000 
Net Power Revenues............ 1,400,000 
Total Funds received to July 
5, Se. adeno vacaeeneasweun $113,200,000 
(Authorized bond issue, $50,000,000; 
none issued) 
TVA Expenditures 
Dams including surveys, engi- 
neering, lands, construction 
camp, villages and roads...... $82,000,000 
Power Transmission Lines and 
i ons ci cecaus maken a wun 8,500,000 
Fertilizer Plant and Operation.. 5,000,000 
Forestry, Land Planning, etc... 1,000,000 
Muscle Shoals and Nitrate Plant 
Expenditures (National De- 
DOMED 50540505000 b00nSSS 2 bh0 es 2,000,000 
Materials, Supplies and Miscl... 1,000,000 
Total Expenditures to July 
By Ebb des senucnasooksere $99,700,000 
PR: ‘ncngtaécckstauuaseasashere $113,200,000 
EDOM RMMIOS «oc ccc vcccccevesesos 99,700,000 
Balance of Funds........... $13,500,000 


PRINCIPAL CONSTRUCTION 
OPERATIONS OF TVA 


Norris Dam 


Construction begun............ Oct. 3, 1933 
gD WN a i cena cnceeseaue Mar. 4, 1936 
First power generated........ July 27, 1936 


Wheeler Dam 
{ Lock (Army) Jan., 1933 


Construction begun ) Ham .... Nov. 30, 1983 

DOORRS TRU anes scascccesens Oct. 23, 1936 

First power generated......... Nov. 1, 1936 
Pickwick Landing Dam 

Construction begun........... Mar. 30, 1935 
Guntersville Dam 

Construction begun............. Dec. 4, 1935 
Chickamauga Dam 

Construction begun...........d Jan. 13, 1936 


Hiwassee Dam (Fowler Bend)....July, 1936 
Wheeler-Norris Transmission Line 


Surveys begun...................Sept. 1933 
Construction begun........... Feb. 28, 1935 
Completed ie caiee ale ce wet July 28, 1935 
Placed in service..........00. July 28, 1935 








tion on the TVA, did nothing of the 
kind. They haven’t to this day. 
Again, the valley’s interests are not a 
unit. The cotton-farm owners and 
tenants in the bottom lands have noth- 
ing in common with the woodsmen and 
subsistence farmers of the Cumberland 
Plateau or with the upland dairy farm- 
ers. Western North Carolina and 
northern Alabama differ from each 
other as much as Maine and Mississippi. 
It is not easy to plan for furtherance 
of the economic and social conditions 
of such a heterogeneous region, or to 


enlist the cooperation of the eral 
groups. 

Finally, there was a huge or; 
tion problem. Technical and ad 
trative staffs for work of extreny 
elty and complexity had to be 
bled, the jobseekers had to be 
off, adequate data had to be gat 
earlier plans had to be reviewe 
revised in the light of the new ata 
before any far-reaching plan cou!’ be 
approved or construction layouts de. 
veloped. Yet construction work h 
be started quickly, to meet the u 
ployment emergency. 

Such major hurdles, plus a pro or- 
tionate number of minor ones, slowed 
up progress of the TVA experin en 
That so much has nevertheless ‘cen 
accomplished in little over three years 
is noteworthy evidence of what st: 
constructive effort can do. From the 
start, most of the working forces of th 
TVA took their work as a matter 0/ 
deep personal interest; this spirit mace 
things move. By now flood-control p 
ning is well advanced, while water . 
servation and navigation improven 
have made large strides in plans and in 
work done, 


Where the money comes from 


As everyone knows, public improve- 
ments such as river and harbor work 
must be financed from general public 
funds. The TVA’s work is essentially 
a non-revenue enterprise, except for the 
incidental power revenues, and while 
the act directs that these revenues 
shall be applied toward liquidating the 
cost of the work, it does not con- 
template paying for all or a major part 
of the improvements from this source 
Actually power revenues cannot amount 
to large sums during the early develop- 
ment period. 

TVA operations were financed in part 
from allocations of emergency reliet- 
work funds and in part by Congres- 
sional appropriation, The legislation als 
authorized the TVA to isue bonds, but 
no use has been made of this authoriza- 
tion to date. 

The total funds provided and their 
use are indicated by the figures in the 
accompanying table. 

The total money supplied to TVA is 
$113,000,000, not counting the author- 
ized bond issue, of which no use has 
been made to date. Total expenditures to 
last July were almost exactly $100,- 
000,000. 


The experiment today 


Through all the complication above 
outlined, a comprehensive development 
plan has been evolving in the Tennessee 
Valley, and one by one some of its most 
costly units have been built. Floods 
have been reduced, low streamflow has 
been increased, water has been con- 
served, and parts of the ultimate navi- 
gation waterway have been completed. 
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On the other hand, harmonious and 
thorough cooperation of the local gov- 
ernments is still quite shadowy. And, 
finally, no one can yet judge whether the 
ultimate balance sheet will show the 
TVA to be good business or not. 
thus, the TVA experiment in com- 
prelensive stream development is still 
far from a proven success—more in 
governmental and human relations, in 
operation and in financing than in 
technical matters. But the progress 
already made gives promise that the 
remaining problems, difficult though 
they may be, will also be worked out. 


Pe i kt OS cai ree i me ada 


Already a precedent and a model for 
all future river development undertak- 
ings is being created. 

Full understanding of the progress 
of the experiment, however, requires 
knowledge of the actual working prob- 
lems and how they are being dealt 
with in their principal phases. These 
matters will be discussed in succeeding 
articles. 


Who runs the job 


The men responsible for the enterprise 
as a whole are the three board mem- 
bers who constitute the Authority—the 


City and Federal Relationships 
Discussed by Municipal Officers 


born tradition, 140 city officials, 

members of the United States 
Conference of Mayors and its affiliated 
organization, the Institute of Municipal 
Law Officers, met in Washington in 
November 16-18. As at previous ses- 
sions, relationships between the cities 
and the federal government received 
the greatest amount of attention, al- 
though problems relating entirely to 
municipalities were also discussed. 

Keynote of the conference was struck 
by its president, Mayor F. H. La- 
Guardia of New York, who opened 
the session by pointing out that the last 
few years have brought the cities into 
much closer relationship to the federal 
government than ever before. This has 
been primarily due to the problem of 
unemployment relief, which is still far 
from being solved. In order to finish 
out the fiscal year ending June 30 next, 
LaGuardia estimated, Congress must 
appropriate an additional sum of at 
least $500,000,000. (This figure was 
later increased to $900,000,000 by 
Mayor E. J. Kelly of Chicago.) Em- 
phasizing the fact that he was merely 
stating his personal views, the New 
York mayor endorsed the general 
principle that the local governments 
should care for unemployables, while 
the relief of employable persons unable 
to secure work should be the task of 
the federal authorities. In support of 
this he pointed out that general unem- 
ployment is a result of national malad- 
justments to correct which the cities 
can do little. 

Mayor LaGuardia also favored a con- 
tinuation of the PWA program, and 
proposed that the conference consider 
the setting up for a unit in the federal 
reserve system to which cities could 
turn for financing or refinancing, a 
unit in the Federal Trade Commission 
to deal with unfair trade practices in 
relation to municipal purchasing, and 


(CC hoca tradi ON a depression- 


take steps leading to the establishment 
of some form of inter-city civil service 
for technical employees. 


Unemployment relief 


Harry L. Hopkins, WPA adminis- 
trator, was the principal speaker in 
a session devoted to the relief problem. 
He looked backward to quote figures 
indicating that there has been serious 
unemployment, even in periods of pros- 
perity, for nearly fifty years, and for- 
ward to predict that “under our pres- 
ent system we will have to face in- 
definitely the fact that many people will 
want jobs who cannot find them.” Ad- 
mitting the difficulty of estimating the 
proportion of able-bodied employables, 
Mr. Hopkins advocated periodic unem- 
ployment censuses to secure a fairly 
exact picture of conditions at regular 
intervals. Taking into account the in- 
crease in productability of the average 
worker due to improved technology and 
mechanization, and the growth in pop- 
ulation, he estimated that total produc- 
tion volume must climb 20 per cent 
above the 1929 level to reduce unem- 
ployment to the amount obtaining at 
that time. In terms of present produc- 
tion, this will mean an increase of 45 
per cent. 

The history of the U. S. Employ- 
ment Service, which coordinates the 
work of municipal and state placement 
services and also maintains agencies of 
its own where there is no local organ- 
ization was reveiwed by W. Frank 
Persons, director. Public employment 
offices are now operating in every city 
of over 75,000 population but one, and 
only 59 cities of over 25,000 are with- 
out such an establishment. 


Other federal-city relations 


Apart from relief, several other fields 
in which the activities of municipalities 
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two Morgans and Lilienthal. Chairman 
of the board, Arthur E. Morgan, also is 
chief engineer, though the detail direc- 
tion of the extensive engineering and 
construction operations is largely in the 
hands of Carl A. Bock, assistant chief 
engineer. Headquarters are at Knox- 
ville so far as actual work is concerned ; 
the corporate office is at Florence, 


The second article on the TV A, dealing 
with water conservation and flood con- 
trol, will appear in next week’s issue. 


touch upon those of the federal govern- 
ment received attention. Secretary of 
the Interior Harold L. Ickes discussed 
housing activities in the low-rent field, 
which he termed “the most vital social 
challenge before us today.” During the 
emergency, he pointed out, it was neces- 
sary for the federal government to 
carry through the program of construc- 
tion now approaching completion, since 
the cities were unable to do so. In the 
future, however, it will be primarily 
local initiative that will determine the 
extent to which each municipality will 
alleviate housing conditions, with the 
national government giving them aid 
and counsel. 

The Secretary also discussed briefly 
the future of other branches of PWA 
activity. Admitting that he was merely 
expressing his hopes, and not making a 
prediction, he voiced his conviction that 
“the soundest possible public policy at 
a time of economic depression is the 
prompt undertaking of a far-flung pro- 
gram of substantial public works,” and 
that for real effectiveness such a pro- 
gram should be planned in advance. 
For this reason he suggested that PWA 
should not only be extended beyond 
its present expiration date of June 30, 
1937, in order to complete its present 
program, but that it should be made a 
permanent agency of the government to 
form a “public works general staff.” 
He also advocated further allocations 
“to round out and complete our pro- 
gram,” subject to general retrench- 
ment and to the limitation of further 
work to communities lagging in re- 
covery; abandonment of the fixed 30 
per cent or 45 per cent grant allowance 
in favor of a sliding scale based upon 
the actual need of the individual ap- 
plicant; and the use of PWA as a bor- 
rowing source where private loans are 
not available at reasonable interest. 

Arthur E. Morgan, chairman of the 
Tennessee Valley Authority, predicted 
the rise of forms of public organizations 
that would cause “the sharp lines be- 
tween city, county, state and nation to 
fade.” These organizations would be 
modeled after the numerous water, 
sewerage, school and park districts now 
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in existence. Their purpose would be 
the accomplishment of some specific 
objective overlapping several jurisdic; 
tions. “If the government is to serve 
the people well it must develop greater 
flexibility and adaptability,” said Mr. 
Morgan. “Private industry has reached 
its high development by that method, 
and public business should follow its 
example.” 


Resolutions 


The results of the active discussion 
program were readily apparent in the 
group of resolutions adopted by the 
Conference. Without dissent, the at- 
tending mayors approved: 


1. Continuation of the federal works re- 
lief program for destitute employables, 
with the cities and states caring for un- 
employables. 

2. Completion of the present PWA pro- 
gram, and the creation of a permanent 


PWA to prepare a long-time public works 
program. 

3. Adoption by Congress of a perma- 
nent program for the relief of transients. 

4. Passage of the Wagner housing bill 
or similar legislation. 

5. Study of a plan to consolidate various 
activities of the federal government, such 
as work relief, public works construction, 
employment offices, and social security, 
into a single Department of Public Wel- 
fare. 

6. Creation in the Federal Trade Com- 
mission of a special unit to police bid 
collusion and other unfair trade practices 
in the field of municipal purchasing. 

7. A survey by the federal government 
of the broad field of municipal financing. 

8. The adjustment of present inequali- 
ties in the handling of municipal claims 
against various federal departments and 
agencies. 

9. Preparation by its officers of a plan 
leading to the establishment of qualifica- 
tion standards for technical city employees, 
and the preparation of lists of qualified 
applicants from which selections might be 
made. 


Drill Dust Control Equipment 
Tested by New York State 


PPARATUS of the exhaust type 
A for the control of rock drill dust 

is being tested by the state indus- 
trial board of New York at a field 
laboratory in Letchworth Village, Rock- 
land County. The tests are in accord- 
ance with a requirement of the state’s 
recently-enacted silicosis law, by which 
approved dust control equipment is 
mandatory on all rock drilling opera- 
tions. Approval will be given only to 
apparatus shown by testing to be 
capable of reducing the dust created 
by drilling to less than 10,000,000 
particles per cu. ft. of air. The test pro- 
cedure is incorporated in a code of 
rules and regulations governing ad- 
ministration of that part of the silicosis 
act pertaining to rock drilling and ex- 
cavation, prepared by a special com- 
mittee representing all interests con- 
cerned. Formal approval of the dust- 
control equipment awaits adoption of 
the code by the state industrial board, 
though in all probability temporary ap- 
proval will be granted to satisfactory 
apparatus. 


Test procedure 


Tests are being made on an out- 
cropping of extremely hard bastard 
granite, estimated to contain about 50 
per cent quartz or free silica. To 
eliminate the effect of wind and air 
currents hand drill or jackhammer 
tests are made within a 10x12-ft. shack 
resting on a flat ledge. Drifter and 
stoper tests are conducted against a 
triangular 10-ft. face blasted out of a 
high outcrop, enclosed by canvas roof 
and walls. Admittedly the test condi- 


tions are more severe than probable 
actual working conditions, and the test 
results are therefore conservative. 
Jackhammer drilling is never carried 
on in an enclosed and restricted space 
as represented by the shack, except 
possibly in shaft sinking, and then the 
top would be open or at least far above 
the working level. Drifting test con- 
ditions resemble those of a tunnel head- 
ing, except that the working space is 
fully enclosed without benefit of na- 
tural or forced ventilation. Stoping 
tests are severe, for stope holes must 
be cut into a vertical face at an angle 
of 60 deg., and the exhaust hood can 
not be set as close to the mouth of the 
drill hole as would be possible in ver- 
tical drilling. 

In the exhaust type of drill dust con- 
trol, a hood through which the drill 
steel passes covers the drill hole. From 
this hood all of the dust created by the 
drill is conducted by air suction through 
a hose to a cleaning device, which is 
usually arranged in two stages; the 
first separating the coarse particles 
from the air stream by means of baf- 
fles, while the second takes out the 
finer dust by cloth filters. Suction is 
provided by exhaust fans or by air jets. 


Nine dust samples 


The test procedure requires a three- 
hour run on each type of drill. All 
drills are run dry. Jackhammers must 
drill at least 15 ft. of hole per hour, 
drifters 20 ft. per hr., and stopers 12 
ft. Drills are operated for one hour 
before the first air sample is taken, 
and then three samples are collected in 
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10. Appointment of a committee « 
members to work with the federal g: 
ment in obtaining natural gas sery 
reasonable rates for cities desiring 

11. Extension of the Railway Labo: 
or enactment of similar legislation in 
fields, regulating labor disputes in all 
of interstate transportation. 


Officers re-elected 


Breaking established precedent, 
Conference, in view of the import 
of relations between the cities and 
federal government during the con 
year, re-elected its entire staff of 
ficers, including the following: Pi 
dent, Fiorello H. LaGuardia, > 
York; vice-president, Edward J. K: 
Chicago. Trustees are: Frederick 
Mansfield, Boston; Neville Mil 
Louisville; Angelo J. Rossi, San F: 
cisco, A vacancy on the _ board 
trustees was filled by the election 
Ross D. Rogers, Amarillo, Texas. 


the next two hours of drilling at thi 
different locations: the general outside 
atmosphere, at the breathing zone 
the drill runner, and at the exhaust of 
the dust control system. Samples a: 
caught with Greenberg impingers, and 
the dust concentration is determined by 
light-field microscopic counting. 

In addition to the dust sampling, 
other operating tests are made on the 
equipment. The airflow through 
hood is measured, and the pressure 
drop through the hood up to the col 
lector is determined. The pressure drop 
through the collector and at the en- 
trance of the fan or jet is also meas 
ured. The purpose of the operating 
tests is to determine that the charac- 
teristics of the control system are such 
that the airflow will not drop off after 
continuous use to a point below that 
necessary to keep the dust concentra- 
tion within safe hygienic limits. 

All applicants for tests must furnish 
their own dust collecting apparatus, 
drills, drill steel, hose, piping, compres- 
sor and operators. Detachable bits have 
been used exclusively, as there is no 
provision for sharpening steel. The 
state furnishes the testing equipment, 
such as impingers, airflow meters and 
pressure measuring devices. 

To date tests have been made on 
three makes of apparatus of the ex- 
haust type. No application has been 
received by the state for testing wet 
drills, though wet drilling has long 
been regarded as a method of dust con- 
trol, 

The testing is under the direction of 
Theodore F. Hatch, associate dust con- 
trol engineer, division of industrial hy- 
giene of the state department of labor 
and industry. Elmer F. Andrews is 
industrial commissioner, and Dr. Leon- 
ard Greenberg is executive director of 
the division of industrial hygiene. 
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CONTROL OF ROCK DUST IN CONSTRUCTION—IL 


Practical Control Equipment 


LAST WEEK the first article in this 
series discussed the health and medical 
ispects of silicosis, a lung disease 
caused by continued exposure to rock 
iust containing free silica, Obviously, 
since silicosis is a product of rock 
dust, control of the dust is the most 
logical means of preventing the 
disease. The following article de- 
scribes several practical methods of 
dust control. Mining experience is 
freely mentioned, because in this in- 
dustry the dust problem has been long 
recognized, while in construction tt 1s 
a newly-discovered health hazard. 
Also, mining ts related closely enough 
to rock excavation in construction to 
make its experience valuable to our 
own industry. Next week’s article 
will give the status and trend of 
silicosis legislation and compensation. 

—EpITor. 


NE FACT of great practical im- 

portance stands out in the store 

of information that has _ been 
gathered from investigations of the in- 
dustrial dust hazard: Silicosis results 
from the continued breathing of air 
charged with quartz-bearing dust and 
can be eliminated from an industry 
only by a reduction of the dust concen- 
tration below a certain safe level. The 


and Methods 


By Theodore F. Hatch, 


Associate Dust Control Engineer, 
Division of Industrial Hygiene, 
New York State Department of Labor 


most striking proof of this statement is 
found in the experience of the gold 
mining industry of South Africa (Fig. 
5). Starting early in the century with 
dust concentrations of more than 100 
mgs. per cu.m. and a silicosis incidence 
ot 30 per cent, the dustiness has been 
reduced as the result of a continuous 
and effective dust-control program until 
the average concentration in the mines 
is no higher than 1 mg. per cu.m. and 
the Miner’s Phthisis Commission is 
able to report that ‘“‘No new Rand miner 
who has entered the industry since 
August 1923, 104 years ago, has yet 
contracted silicosis.” No amount of 
legislation or provisions for workmen’s 
compensation alone can accomplish this. 

In the construction industry, a poten- 
tial silicosis hazard exists whenever 
rock containing quartz is drilled, blasted 
and excavated. Underground operations 
in confined spaces are the most dan- 
gerous but workers in open excavation 
are also exposed to a hazard which 
varies in degree with the magnitude of 
the natural ventilation by wind currents. 
The dust exposure is very much less 
when the drilling operations are in an 
open, wind-swept area than when the 
work is carried on in a pit or quarry or 
an excavation surrounded by tall build- 
ings. It is difficult to measure the extent 
of the hazard by medical and statistical 
surveys as rock-workers in this industry 


FIG. 1—CONTROL EQUIPMENT of 
the exhaust type has been developed for 
the three common rock drills, the stoper, 
drifter and hand drill or jackhammer, 
as shown in these three views from left 
to right. In all cases the dust is caught 
by a trap at the mouth of the drill hole 
and is conducted to a collector or sepa- 
rator by air suction. 


do not remain on one job for long. The 
effect of breathing silica dust is cumula- 
tive, however, and may lead to silicosis 
even after the worker’s exposure ceases. 
Hence, the fact that a construction job 
will not continue for more than a few 
months does not take away the need for 
dust control, although it does complicate 
the problem of workmen’s compensa- 
tion. 


Construction’s problems 


The temporary nature of construction 
work also increases the difficulty of ap- 
plying control measures compared with 
the problem in a stationary and perma- 
nent factory or mine. Equipment must 
be portable or semi-portable; it should 
be capable of expansion as the work 
progresses and should be applicable to 
different types of jobs. In this respect, 
however, dust control equipment does 
not differ from other machinery used in 
the industry and should present no seri- 
ous obstacle to construction engineers 
and superintendents who are constantly 
faced with this problem in the design of 
equipment and selection of methods. 

Principle sources of dust are: rock- 
drilling, blasting, mucking and other 
rock-handling operations. Of these, 
drilling probably produces the greatest 
amount of dust (50 gms. or more of 
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particles less than 10 microns in diam- 
eter per foot drilled.) I found that a 
jackhammer operating at a rate of 100 
ft. a day generates more than one bil- 
lion dust particles a minute. It is fre- 
quently stated that blasting produces the 
greatest amount of dust; I believe that 
this statement is not always true. When 
wet drilling is employed, blasting un- 
doubtedly causes the greatest dispersion 
of dust into the atmosphere since in 
addition to that actually generated by it, 
the blast also dislodges some of the dust 
from the rock walls and floor previously 
deposited there by the wet drilling op- 
erations. In contrast, when the dust 
produced by dry drilling is captured and 
conveyed to a remote collector, the dust 
from blasting is reduced to the amount 
actually generated by the explosion. 
The difference has not been determined. 


Dust control 


Methods for control of the silicosis 
hazard include: (1) wet drilling and 
wetting down walls and muck piles; 
(2) general ventilation; (3) dust ex- 
haust hoods on drills and over muck- 
ing operations and other local sources 
of dust and (4) personal protection by 
means of respirators and positive-pres- 
sure masks. Of these the first is the 
most widely used in the mining indus- 
try; in construction work it is employed 
in tunnel operations as well as surface 
excavation work but its usefulness is 
limited when freezing temperatures are 
encountered. It also produces objection- 
able working conditions especially for 
stope hammer operators and is certainly 
te be avoided if a pneumonia hazard 
exists. All dusts are not captured in 
water to the same degree. The effective- 
ness of wet control depends in part upon 
the nature of the rock; the determining 
factors are now under investigation at 
the University of Birmingham, England. 
In my experience, water is less effec- 
tive against quartz-bearing rock than 
against silica-free material. The ordi- 
nary wet drill, which permits a mixture 
of air and water to pass down the drill 
steel provides poorer control than the 


FIG. 
control on open-cut work is shown by 
these typical “before and after’ views. 
This exhaust system is of the central 
type, the dust being conveyed from each 
drill through a manifold to a header that 
leads to a large stationary separator. 


2—EFFECTIVENESS of dust 


special South African machine which 
delivers only water to the drill-hole, for 
considerable dust is dispersed into the 
air with the water droplets which escape 
in the air-water mixture from the Amer- 
ican drill. 

A fundamental objection to all wet 
methods is that the dust is simply sup- 
pressed near its source and remains on 
the rock surfaces to be dispersed by any 
subsequent disturbance such as blasting. 

The most extensive experience with 
wet control has been had in the Rand 
mines and a review of the South 
African regulations should therefore 
provide some useful information. The 
important regulations may be sum- 
marized as follows: 


1. An adequate amount of clean 
water must be supplied to all points 
of operation at a pressure of 30 Ib. 
per sq.in. when all equipment requir- 
ing water is in use. The water must be 
free from silica particles. 

2. Rock surfaces must be thoroughly 
wet down for a distance of 25 ft. back 
of the operating face before drilling is 
started and kept wet during the work- 
ing period. 

3. No mucking or rock-handling 
may be done until after thorough 
wetting down. 

4. Wet drilling is required at all 
times and an extra stream of water 
must be directed toward the drilling 
point during collaring. 

5. Holes must not be blown out by 
compressed-air except when adequate 
water is present. 

6. Strong water blasts directed 
toward the rock face must be turned 
on before blasting and remain in op- 
eration for 30 min. after shooting. 

7. Atomizers are required over ore 
bins, ore-passes and grizzlies. 

8. Surface dumps from which dust 
may be blown by the wind are sprayed 
whenever necessary with a sludge of 
black soil. 


op swede i 


9. Complete plans of the water 

ply system and connections must be 

kept in the office and a regu 

schedule of inspection and maint 
nance followed. 

There can be no doubt that the strict 
adherence to this series of regulations 
has resulted in a high degree of con- 
trol of the silicosis hazard in the Rand 
mines, although it is impossible to say 
how much of the improvement can be 
credited to wet methods and how much 
has resulted from the greatly increased 
capacity of general ventilation. Recent 
statements indicate the belief that the 
limit of effectiveness of dust control by 
water has been reached on the Rand 
and that further improvement must come 
through the development of suitable sys- 
tem of exhaust hoods and ventilation. 

An objection to the widespread use 
of water in deep, hot mines or other 
high-temperature working places is the 
fact that the atmospheric humidity is 
raised to an excessive level. Attempts 
have been made to keep dust down and 
yet avoid this objection by spraying 
rock surfaces with calcium chloride or 
other hygroscopic material. Beneficial 
results by this means have recently been 
reported in the Arizona copper mines 
although the use of salt was abandoned 
in certain other mines. The applica- 
tion of a sticky substance like molasses 
to the mine walls was proposed some 
years ago in South Africa but has never 
been employed on a practical scale. At- 
tempts have been made to increase the 
efficiency of control of drill dust through 
the use of foam-producing substances in 
the drill-hole rather than water. Recent 
reports indicate marked reduction in 
dustiness from the level of dry drills 
without dust control by this means but 
the concentrations obtained were still 
very much in excess of the permissible 
maximum for quartz-bearing dust. 


General ventilation 


Two precautions must be taken to in- 
sure effective general ventilation: first 
the fresh air supplied to the tunnel or 
other confined space must be free from 
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dangerous dust and second, it must be 
proper!Y distributed through the work- 
‘ngs to provide a maximum degree of 
mixing with dust-laden air. The first in- 
troduces no great difficulty and is 
ysually provided for simply through 
careiu! selection of the location of the 
air inlet. The second is relatively easily 
secured in a tunnel but becomes in- 
creasingly complicated as the number 
of working faces increases. The prob- 
lem of air distribution is, of course, a 
serious one in general mine ventilation 
and may require the construction of 
special ventilating shafts and other air- 
wavs and brattices to control the air 


flow. Air is easily supplied to a tunnel 
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the quantity of air required to effect the 
necessary degree of dilution is too great 
to be practicable. The jackhammer, for 
example, which generates one billion 
particles a minute, will require an air- 
flow of 10,000 cu.ft. per min. per drill, 
with perfect mixing, to reduce the dust 
concentrations to 10,000,000 particles 
per cu.ft. of air. Since mixing is never 
perfect, the actual ventilating rate re- 
quired would be even higher. General 
ventilation should be employed only as 
an adjunct to another control measure. 

General ventilation is required, of 
course, to remove undesirable gases and 
smoke after blasting in a tunnel or other 
confined space. 


FIG. 3—ROCK DUST CONTROL on excavation of a rock cut in New York 
City, using the exhaust method; the dust collector in the foreground is trapping 
the dust created by the wagon drill at the right. 





heading through light metal pipe or 
canvas duct which is extended as the 
face progresses. In some operations the 
main ventilating current may not be 
carried into dead-ends; in such cases 
local booster-fans or air-ejector pumps 
are installed to insure adequate circula- 
tion between the dead-end and the sup- 
ply of fresh air. 

General ventilation cannot be de- 
pended upon alone to reduce the dusti- 
ness from rock-drills to a safe level as 


Dust can be removed effectively as it 
is produced by a rock-drill through 
some sort of a dust trap which sur- 
rounds the drill steel at the rock sur- 
face. By means of suitable supports, the 
trap can be used with the drill in any 
desired position. Traps of different de- 


FIG. 4—UNDERGROUND installations 

of dust collectors of the exhaust type. 

At the left is a rail-mounted portable 

separator that is kept close to the head- 

ing; at the right is a semi-portable col- 

lector drawing dust from stoper opera- 
tions 200 ft. overhead. 
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sign are employed for different drilling 
operations and the rate of airflow 
through the hood is varied to meet the 
requirements of the job. The dust is 
captured as it emerges from the drill- 
hole and is conveyed by the air stream 
through flexible hose and pipe to a suit- 
able dust collector in which the air 
stream is freed from its dust load and 
thus discharges as clean air. 

Typical dust traps are shown in op- 
eration on the jackhammer, drifter and 
stoper types of drills in Fig. 1. The 
apparatus must be capable of reducing 
the dustiness below 5,000,000 particles 
per cu.ft. (standard impinger counts) in 
the air discharged from the apparatus 
as well as at the breathing zone of the 
drill operators. Repeated tests have 
shown that this is possible with equip- 
ment of the proper design and capacity. 
Thus Fehnel reported dustiness of one 
to four million particles per cu.ft. for 
dry drifting and stoping with dust traps 
in use, compared with ten to fifteen mil- 
lion for wet drilling in both cases, and 
over 200,000,000 for a dry drill with no 
dust control (Determination of Effec- 
tiveness of Dust-Control Measures Used 
in Mines, Tech. pub. No. 637-A, 60. 
Am. Inst. Mining & Metal. Engrs., 
Aug., 1935). Dust determinations for 
the purpose of measuring control effi- 
ciency should never be made until after 
at least 1 hr. of operation since this 
time is required to bring the apparatus 
into balance with the surrounding at- 
mosphere. 

Design—Equipment may be supplied 
for only one drill or it may have a 
capacity of 100 or even more machines. 
It may be portable or semi-portable in 
form (Fig. 4) and is easily expanded 
as the work progresses simply through 
the addition of units. If the apparatus 
is ruggedly built, it may be used over 
and over again. 

In the case of a multiple system the 
exhaust piping must be arranged to pro- 
vide flexibility of operation. For use at 
a tunnel heading the collector may be 
mounted on the drill carriage or on a 
suitable truck to permit easy removal 
before blasting or it may have a semi- 
permanent mounting in a side niche 
from which the suction line is extended 
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as the tunnel progresses. Equipment 
must be small enough to enter shaft and 
tunnel. On open excavation by the 
bench system a layout such as that 
shown in Fig. 2 may be employed; 2-in. 
flexible hose connections from the mani- 
folds to the drills are long enough to 
reach all parts of the job. The air 
velocity in the exhaust piping must be 
high enough to insure continuous trans- 
portation of the dust to the collectors; 
3,000 to 4,000 ft. per min. is required. 

The dust storage capacity in the col- 
lector should be sufficient to hold the 
supply of a full working period; for 
the jackhammer 1.5 cu.ft. storage space 
is required for 4 hr. operation. A satis- 
factory rate of filtration is 3 cu.ft. of 
air per sq.ft. of cloth area per minute 
while the rate of dust loading on the 
filter should not exceed 10 grains per 
sq.ft. of cloth area per min. 

Experience has demonstrated the 
practicability of this method of drill- 
dust control and has also shown a mod- 
erate cost of operation. In one case the 
charge amounted to only 1.05 per cent 
of the total cost of removing the rock 
and only 6.3 per cent of the drilling 
In another case, where the use of 
dust traps increased drilling speeds, the 
charge for dust control was practically 
nil. Both of these were large open- 
excavation jobs employing 25 or more 
drills. 

According to Mechin (Tech. Pub. 
No. 637-A, 60. Am. Inst. Mining & 
Met. Engrs., Aug., 1935) drilling speeds 
are increased 30 per cent in mine rais- 
ing, while in drifting the speed of drill- 
ing was about the same as with wet 
drills. In the latter case, however, a 
50-per cent reduction in the amount of 
drill steel used was effected through the 
use of the dust traps. 

Local Exhaust During Mucking— 
Control of drill dust by means of local 
exhaust hoods eliminates only one 
source of dust. The dust dispersed dur- 
ing mucking and other rock-handling 
operations, however, can also be reduced 
by this means and requires the use of 
no elaborate hoods. Through the sim- 
ple expedient of mounting a plain metal 
hood with a rate of airflow of less than 
300 cu.ft. per min. at the end of the 
mine car, Fehnel (see references above) 
reported a reduction in the dust con- 
centrations from eighty to eight mil- 
lion particles per cu.ft. while the car 
was being loaded with ore. The design, 
location and capacity of the hood must 
vary from one job to another, but the 
control of mucking dust certainly pre- 
sents no difficult problem. 

Ore Tables and Bins—In the Rand 
mines tables and bins have been pro- 
vided with exhaust ventilation by means 
of which the dustiness is reduced from 
3 mgs. per cu. meter to as little as 4 mg. 
per cu. meter. One installation, de- 
scribed by E. P. Cowles and R. A. H. 
Flugge-Smidt, in Journal Chem. and 
Metal. and Mining Soc. of So. Africa, 
Sept., 1934, is a series of hood intakes 


cost. 
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and fan blowers, located near the work- 
ing tables, which attract the dust and 
blow it into a common header ending in 
bag filters. The filters are located be- 
yond a bulkhead wall in the mine work- 
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FIG. 5—PROOF of the reduction of 

silicosis cases (miners’ phthisis) in rela- 

tion to control of dust is shown by this 

chart of experience in South African 
mines. 


In the strictest sense, this is not 
local exhaust ventilation, as no attempt 
is made to enclose the dusty process 
with a hood. It is, on the other hand, 
what one might term general air clean- 
ing in a localized area. From 20,000 to 
40,000 cu.ft. per min. of air are drawn 
away from the area, filtered through 
the bags and returned to the general 
mine air. A number of these cleaning 
plants are in satisfactory operation in 
South Africa. Aside from general air 
cleaning, these local filter plants have 
been found to clear up the atmosphere 
rapidly after blasting and thus permit 
operation in two shifts whereas under 
ordinary conditions only one shift per 
day is allowed. There is no reason why 
similar equipment cannot be installed 
for general air cleaning in tunnel and 
other underground construction jobs. 
The cost of construction and operation 
would be moderate. 


ings. 


Respirators 


There are two general types of 
respirators which, when properly fitted 
to the face of the wearer and worn con- 
tinuously in the dusty atmosphere, pro- 
vide individual protection. One is the 
positive-pressure type, a hood that com- 
pletely encloses the head of the wearer 
and supplies fresh air from an outside 
source; the other is a filter mask worn 
over the nose and mouth of the worker. 
Both types, which meet the require- 
ments of the U. S. Bureau of Mines 
with respect to efficiency and quality, 
are now on the market. 

One basic objection to individual pro- 
tective apparatus militates against its 
general use against dust: protection is 
obtained only while the respirator or 
mask is worn; because of their discom- 
fort, however, workmen object to their 
continued use and wear them only under 
the strictest regulation. They are par- 
ticularly objectionable in a hot, damp 
environment. 

Respirators and masks have a legiti- 


mate place in the field of dust 
especially on infrequent or unex): 
dusty operations but cannot be 
mended for continued day-long 
tion against a hazardous dust. 


Control procedure 


1, Determine composition of 
to be encountered in the course 
work and the permissible conce 
tion to be maintained. The insu: 
company and state department 


health or labor are the best age: FEW 
through which this information “a 
be secured. thay 

2. Determine the best metho wal 
control—whether wet or dry, hao 
combination of the two. The acq 
ciency of wet drills is best detern She 
by actual test against the parti Sotg 
rock in question. Questions of fr the 


ing, high humidity, flexibility, speed lic 
of drilling and cost must be 


0 
sidered, as well as efficiency of « < 
trol in the selection of method. gar 

3. Lay out equipment to allow {| tax 
expansion and progression of the j pre 
the selection of a portable or st du 
tionary collector must be determined fo 
in advance and the reclaim value the 
the apparatus considered: in estimat ev 
ing the cost. di 


4. If respirators or positive-pres- a 


sure masks are to be used, purchase an 
only those approved by the U. S th 
Bureau of Mines. It is not enough ro 
simply to supply each man with tri 
respirator. A regular schedule of in- tie 
spection and maintenance must be in le, 
stituted if they are to be used effec- de 


tively. a 


5. Put the responsibility for dust oj 
control in the hands of one man 
possibly the safety engineer—whose 
duty it will be to organize and enforce 
the necessary regulations and provide 
regular inspection and maintenance ~ 
He should be provided with a routine oad 
dust-determining instrument for = 
checking the efficiency of control. — 
Without continued inspection and — 
maintenance and continued support pin 
from the job superintendent, effective = 
dust control is doomed from the start. as 
Next week: The status and trend of typ 
Silicosis legislation and compensation. fut 
Cat 
cor 
National Forest Service : 
Increases Timber Sales i 
THE RECEIPTS of the National Forest % pre 
Service from timber sales, grazing fees, : pla 
and other charges for the fiscal year Z vel 
ending June 30, 1936, totalled $4,062,- . «& 
963, representing an increase of $774,- ; = 
363 over the preceding year. As pro- ; yy 
vided by law, 25 per cent of the receipts do 
will be turned over to the individual * 
states for the use of the counties in % on 


which the National Forests are located. 


BARRIER aes ie 


thee 2H Noes’ 
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CURRENT HIGHWAY PROBLEMS—X 


Road Users’ Taxes 


Origin, volume and misuse of motor vehicle and gasoline taxes with a 
suggestion for reform on the basis of benefits received from such taxes. 


FEW SPECIAL TAXES have met 

more complete popular acquiescence 
‘han the gasoline tax and the motor 
vehicle license fee. So favorably 
have these imposts been accepted that 
acquiescence has courted abuse. 
Short-sighted legislators and admin- 
istrators are rapidly developing all 
the evils forecast by students of pub- 
lic finance for the indiscriminate use 
of the sales tax. The greater evils, 
as the spokesmen for road users re- 
gard them, are the diversion of user 
taxes to other uses than highway im- 
provement and the increase in rates 
due to wide substitution of user taxes 
for all other charges for roads. In 
the article that follows, these are the 
evils against which argument is 
directed. They, however, are only 
a part of the confusion of purpose 
and complexity of administration 
that characterize present special 
road-user taxation. Unsponsored dis- 
tribution, outrun administrative facili- 
ties, exemptions and refunds, boot- 
legging and adulteration, all have 
developed into menaces that call for 
a thorough revision and unification 
of road-user tax legislation.—Ep1Tor. 


OTOR VEHICLE taxation, al- 
M most nonexistent until the last 

two decades, now is_ rooted 
deeply in the field of public finance 
and constantly is growing. Based 
upon ownership. and _ operation of 
more than 26,000,000 passenger cars, 
trucks and buses, it now affects the vast 
majority of families and business enter- 
prises in this country. The important 
presence of this lively and expanding 
type of levy calls for a careful study of 
future possibilities as they are indi- 
cated by past developments and present 
conditions. 


Motorists pay their way 


The fact that two types of levies, 
property taxes and special taxes, are 
placed upon ownership and use of motor 
vehicles provides the starting point for 
such a study. While property taxes 
are not the subject of this discussion, 
it must be kept in mind that motorists 
do pay all ordinary taxes in addition 
to their many special-class taxes. 

Revenue from the property taxes is 
used, of course, for the general sup- 





By Roy F. Britton 


Director, National Highway Users Conference, 
Washinton, D. C. 


port of the state and local govern- 
ments, just as proceeds from other 
property taxes are utilized. Thus, by 
simply possessing a motor vehicle, a 
citizen pays more for the general serv- 
ices of government than otherwise 
would be the case. Property taxes are 
levied on motor vehicles in 32 states 
and the District of Columbia; they 
yield about $40,000,000 annually, it is 
estimated. In 16 states which have 
adopted the registration fee and gaso- 
line tax in lieu of taxation on the 
vehicle itself, this action has been taken 
on the theory that heavy motor con- 
tributions relieve taxpayers generally 
of road-construction and maintenance 
costs. Today, with most of the main- 
traveled roads included in state high- 
way systems, 38 states levy no general 
property tax for state roads and 43 
states make no appropriations for state 
roads beyond appropriations of revenue 
from special taxes paid by motorists. 

Motor vehicles themselves comprise 
only a portion of the property linked 
with highway transportation upon 
which governmental units draw heavily 
through taxation. Thousands upon 
thousands of buildings and other prop- 
erties used in connection with motor 
transportation represent great expan- 
sions of tax rolls from which cities, 
counties and states derive their property 
tax proceeds. 

In addition to the great volume of 
new general tax revenue which has 
reached the state treasuries directly as 
a result of the development of motor- 
ized highway use, this new transporta- 
tion method is bearing a huge and en- 
tirely unjustifiable burden of federal 
special-class taxation for general gov- 
ernmental purposes. This merits a 
word in passing. 

During the World War, the federal 
government imposed excise taxes on 
motor vehicles, accessories and tires 
which remained in effect for several 
years after the war. In 1932, in addi- 
tion to reimposing the former taxes, it 
levied a tax of Ic per gal. on gasoline. 
This was increased in 1933 to 14$c. was 
reduced to Ic. Jan. 1, 1934, and has 
been extended to June 30, 1937. In 
1935, the federal government collected 
over $259,000,000 in excise taxes on 
motor vehicles, parts, tires, oil, pipe 


lines and gasoline, or an average of 
$9.89 per car for the country as a 
whole. There is a strong sentiment 
that the gasoline tax should be reserved 
to the states for road building pur- 
poses, and 21 state legislatures have 
memoralized Congress to repeal the fed- 
eral gas tax. More than 30 national 
organizations have expressed their op- 
position to this tax. 


Users taxes grow 


We are concerned here, however, 
with the user-charges for highways; 
that is, with special taxes paid by motor 
vehicle owners in the form of registra- 
tion fees, drivers license fees, gasoline 
taxes and special motor-carrier fees and 
taxes, 

The first form of special tax on the 
motor vehicle owner was the registra- 
tion fee, which first made its appear- 
ance in New York in 1901. Originally, 
this was not intended as a revenue pro- 
ducer. The principal function of the 
registration laws was to provide a sys- 
tem of identification. The validity of 
these laws depended upon the license 
tax theory, as it was the well-settled 
law at the time that the revenue derived 
from a regulatory measure should not 
be more than was necessary for the 
proper administration of the law. 
Therefore, in most of the states, the 
original laws provided for a flat reg- 
istration fee of from $1 to $3 per car. 

As the use of the automobile in- 
creased, car owners naturally demanded 
better roads and expressed a willingness 
to pay for them through higher regis- 
tration fees. Raising the rates made it 
necessary that some more refined 
method of taxing be adopted in place 
of a mere flat rate per vehicle. By 
1914 most states had provided some 
form of graduation in rates for li- 
censes; and by 1927 all except Min- 
nesota had adopted annual registra- 
tions. At the present time there are 
eleven different criteria on which grad- 
uated passenger-car registration taxes 
are based, fifteen for trucks and thir- 
teen for trailers. A great many states 
use a combination of two or more 
criteria as a basis for registration fees. 

Motor vehicle registrations passed 
the million mark in 1913 and by 1925 
had increased to nearly 20,000,000. The 
peak was reached in 1930 when 26,545,- 
281 vehicles were registered in this 
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country. The registrations declined 
through the following years to a low 
of 23,843,591 in 1933; there was an in- 
crease in 1934 and in 1935 registrations 
were within 325,000 of the former 
peak. As this is written, it appears 
quite certain that 1936 will witness an 
all-time high of motor vehicle registra- 
tions. 

The first state gasoline tax was 
adopted in Oregon in 1919. By April 
of that year three additional states had 
levied such a tax 
and by the end of 
1929, a little more 
than ten years aft- 
er its institution, 
every state in the 
union and_ the 
District of Colum- 
bia were levying a 
tax on gasoline. 
Today the highest 
tax, 7c. per gal., 
iS levied in Flor- 
id Tennes- 


ida and 
see; the lowest, 


a is levied in 
Missouri, Rhode 


Island and the 
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tion has estimated that the value of 
motor vehicles in use in 1934 amounted 
to $5,000,000,000, with the special taxes 
paid comprising 25 per cent of this 
valuation. Thus, the average automo- 
bile owner is paying about 25 per cent 
of the value of his car in special taxes 
each year. 


Roads constructed 


What have motorists’ taxes produced 
in the way of public improvements in 


TOTAL TAX 






dinarily is referred to as diversio: 1 
the term is used here to includ 
only the diverting of available h 
funds, but the application of the 
enue from special motorists’ tax 
general governmental purposes. 

It would be hard to point to 
that are sounder or more defensi})] 
theory than the two principal 
vehicle levies, the registration fee 
the gasoline tax. Reduced to its | 
common denominator the gasolin 
is a tax by 
mile. You pa 
you _ ride 
when first 
posed, it was as- 
sumed that 
would ride as 
paid. By the sa 
token, whene 


$ | 250,000,000 \ or wherever 








District of Colum- 

bia. In 1935 the 
weighted average 

of state gasoline 
taxes was 3.8c. 

The motorists’ state gas tax payments 
now average $23.52 per car for the 
country as a whole. 

We have traced the history of the 
various taxes levied on motor vehicle 
owners. The revenues from these taxes 
in a period of twenty years has risen 


from $25,000,000 to around $1,250,000,- 
000 collected annually. The average 
per car of all forms of taxes has grown 
from $7.37 to about $50 per year. 

The magnitude and weight of these 
taxes is an important consideration. In 
the ten-year period from 1926 to 1935, 
while the number of vehicles increased 
only 19.2 per cent, the revenue from 
taxes on these vehicles increased 94.5 
per cent. Special motor taxes amounted 
to 56 per cent of the wholesale value 
of cars and trucks produced in 1935. 
They were three times the value of 
tires shipped in that year, and gasoline 
taxes alone amounted to 79 per cent of 
the value of all crude oil produced in 
the United States during 1935. At a 
price ot $700 per Car, the sum used for 
taxes could have purchased 1,751,771 
additional automobiles. 

A very important consideration is 
the fact that while manufacturers have 
reduced the price of their products, the 
rise in taxes has deprived the consumer 
of much of these savings. A motor car 
which cost $831 in 1926 could be pur- 
chased, with many improvements, for 
$5 The cost of tires was 
‘ 


580 in 1935, 

duced 55 per cent and gasoline 35 
per cent during the same period, but 
the average tax per car increased 63 per 
cent 


The American Automobile Associa- 


DESPITE AN INCREASE of motor-vehicle registrations from 3,512,996 in 1916 to 
26,221,052 in 1935, the average tax-burden per vehicle has become almost seven times - 
heavier than it was twenty years ago, producing a fifty-fold increase in the total of taxes which 


motorists’ tax payments, 


the past two decades? There are 
3,000,000 mi. of public roads in the 
United States. Of that total, 507,000 
mi. are under state control. These 
are the roads, which, for the most 
part, are constructed entirely with spe- 
cial motorists’ taxes and federal aid. 
The end of 1934 found 358,000 miles 
of these highways surfaced. They 
are the main trunk lines and carry the 
principal motor traffic of the country. 
3ut, in addition, 600,000 miles of local 
roads have been surfaced, partly with 
revenue from special motor taxes. 
Thus, about 1,000,000 miles, or one- 
third of the country’s total road mile- 
age, is surfaced. 

Even so, much is yet to be done in 
road development; there are about 
eight motor vehicles to every mile of 
highway in the country, about 24 cars 
to every surfaced mile. Highway 
building is a continuing responsibility 
and must proceed on the basis of eco- 
nomic and social justification. For this 
reason the magnitude and weight of 
the motorists’ tax bill is important. 
Unless we keep these special taxes care- 
fully adjusted to the average motor 
vehicle owner’s ability to pay, the law 
of diminishing returns will set in and 
decrease the revenue available for con- 
struction and maintenance. 


Hazards of misuse 


Misappropriation of these special 
taxes to purposes other than highways 
presents what is probably the most seri- 
ous problem of motor vehicle taxation 
facing the country today. This or- 


version is pi 
ticed, taxes by 1 
mile become sa 
taxes On a spe 
class. The d 
tance that a ci 
zen travels in 
automobile is 
absurd measure 
of the amount 


should pay for 

any purpose other 
than the construction and maintenanc: 
of the highways he uses. 

A mass conviction is growing 
motorists. If gasoline tax proceeds ar 
not used for highway purposes, the) 
reason, then the gasoline taxes should 
be reduced in proportion to the extent 
that the proceeds are being diverted to 
non-highway expenditures. Broad ex- 
tension of diversion is drawing pro- 
tests from aroused motor vehicle own- 
ers throughout the country. Action 
taken this year by the New York state 
legislature in reducing the state gaso- 
line tax from 4c. to 3c. reveals the prac- 
tical effect produced in at least one in- 
stance by such protests. 

In Missouri, Colorado, Maine and 
Kansas, constitutional amendments pro- 
hibit the use of these special taxes for 
any purpose but construction and main- 
tenance of highways. In at least two 
states constitutional amendments pro- 
hibiting diversion will be. voted upon 
this year; and movements are underway 
in other states for such constitutional 
prohibitions. 

Ten years ago only six states used 
the revenue from these special taxes 
for non-highway purposes, and_ the 
total amount diverted was $6,000,000 
in that year; but the practice has grown 
enormously during the depression years. 
The purposes for which these special 
funds are now being misused include 
substantially all of the ordinary func- 
tions of government. By 1934 some 
35 states were indulging in this in- 
defensible practice, and more than 
$160,000,000 was diverted during the 
course of that year. 
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Who should pay? 


What highways should the motorists 
say ior and how should the rates of 
taxation be fixed? Roads have always 
heen necessary. The advent of the 
motor vehicle required a broader de- 
velopment than was necessary in the 
horse-drawn vehicle days. The area of 
travel was expanded. This required the 
construction of traffic ways for long- 
distance and high-speed travel. 

The motor vehicle owners have ac- 
cepted the financial responsibility for 
the construction of such thoroughfares, 
but they are not the only beneficiaries 
of highway construction. The benefi- 
ciaries today are the same as always. 
The community as a whole benefits be- 
cause of increased facilities for social 
life and commercial pursuits, police and 
fire protection, transportation to schools 
and churches and to places of business. 
Certainly the adjacent land benefits be- 
cause of increased value and accessi- 
bility to markets; certainly the national 
government benefits from a military and 
mail-distribution consideration;  cer- 
tainly the great utilities of the country 
benefit because their transmission lines 
follow the highways and they make for 
easier construction, maintenance and 
service of these lines; certainly the rail- 
roads benefit because practically all of 
their freight and passengers reach and 
leave the rails over streets and high- 
ways, 

There must be a just distribution of 
the cost among these various groups. 

In the past, highway programs were 
largely determined by someone’s off- 
hand opinion as to where the roads 
should be located and tax rates were 
fixed by someone’s guess as to what 
the rates should be. We have reached 
a point, however, when highway devel- 
opment must be carefully planned and 
long-range programs can only be 
mapped out when all of the facts are 
made available. Only a complete sur- 
vey of roads, road traffic, road needs 
and road financing in every state will 
disclose the actual facts. 

Fortunately, we are now in process 
of getting these facts, thanks to the 
Bureau of Public Roads and the sur- 
veys it has authorized and encouraged 
highway departments to make in most 
of the states. From these we may 
expect to ascertain what roads are of 
general motor use and what proportion 
of traffic on secondary and local roads 
is general. We can expect data on 
which to base long-range programs to 
meet present and future needs. And 
most important, we shall have the facts 
on which to base road budgets to meet 
such programs, levying such taxes as 
will take care of such budgets and with 
due regard to the obligation of their 
various beneficiaries and their ability to 
pay. Ability to pay is most important 
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ALL-WEATHER SURFACES have been placed on one-third of the 3,000,000 miles of 
roads in the United States mainly through special taxation of motorists. 


from the standpoint of motor-car own- 
ers, since the great majority of them 
have incomes of less than $2000 a year. 
Until we have the facts we cannot 
be dogmatic as to whether this or that 
beneficiary pays its fair share. And 
certainly we cannot generalize, because 
it will in all probability be found that 
what holds true in one state does not 
hold true in others. These studies con- 
stitute one of the most important cur- 
rent trends in the right direction. 


Long-range program necessary 


In conclusion, it is obvious that we 
are now at the threshold of a new era 
in motorists’ taxation and highway de- 
velopment. The two subjects must be 
considered together: they are cause and 
effect. Neither ill-advised enthusiasm 


for roadbuilding, on the one hand, nor 
equally ill-advised reluctance to pay 
taxes for an adequate highway sys- 
tem on the other, should be considered 
in formulating the intelligent long 
range programs which are essential if 
the country is to have the full measure 
of efficiency from this new instrumen- 
tality of economic progress—the motor 
vehicle. 

One thing is certain. The loose talk 
of subsidy as applied to highway trans 
port is wholly without basis of fact. 
Whatever facts we have point the other 
way. Moreover, the use of the term 
subsidy in connection with highway 
transport is wholly inapplicable. As 
commonly understood and as any good 
dictionary will disclose, subsidy is a 
grant by government to a private enter- 
prise. The highway is not a private 


PRICES of automotive products were reduced sharply during the 1926-1935 period, 


at the same time that quality was improved. 


However, net benefit to purchasers was 


reduced greatly by an extreme increase in the pre-car average of motor-vehicle taxation. 
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enterprise. It belongs to all of the 
people, and is for all of them to use 
as contrasted with all other facilities of 
transportation which are _ privately 
owned. It is to be suspected that the 
use of the term is a mental throwback 
to the days when federal, state, local 
and municipal governments were actu- 
illy subsidizing other forms of trans- 
portation, including railroads and 
canals, 

One more popular misconception 
which should be dispelled is the theory 
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that registration fees and gasoline taxes 
are road tolls. The Supreme Court of 
the United States has said that the fact 
“they are imposed on all motor vehicle 
owners without reference to any par- 
ticular highway marks them as the de- 
mands of sovereignty, not of proprie- 
torship, and likens them to taxes rather 
than to tolls.” It is necessary to keep 
this concept in mind because the road- 
toll idea would eventually lead to a sys- 
tem of exactions for the use of par- 
ticular roads. 


Contractors Count Federal Funds 


For Public Works 


A. G. C. makes a survey of the money appropriated or au- 
thorized by Congress for public works and of the amounts 


remaining for future expenditures on construction. 


Extracts from a report to the 
construction industry by the Asso- 
ciated General Contractors at the 
Fall Board Meeting held Nov. 16- 
17 at Washington, D. C. 


HERE ARE INDICATIONS of 

a revival of industry and trade 

which is absorbing the unem- 
ployed for whom work was created by 
the federal government on federally- 
financed public works construction. It 
is believed by many that continued 
large appropriations for relief, and 
even for permanent useful public 
works, may meet strenuous opposition 
in Congress. With these conditions 
facing the public-works program it be- 
hooves us to study the volume of bus- 
iness we still have available from prev- 
ious appropriations and the further ap- 
propriations required to carry on the 
projects now authorized, and to lay 
plans for continuing a substantial pro- 
gram of public works by the municipali- 
ties, counties, states and regular fed- 
eral government departments. 


Available appropriations 


At the last session of Congress, ef- 
forts were made to provide regular fed- 
eral-public-works appropriations for the 
permanent federal departme >ts, as dis- 
tinguished from emergency appropria- 
tions. These efforts were quite suc- 
cessful. In the 1936 appropriations, 
there was about $110,000,000 appro- 
priated for a regular federal-building 
program; about $200,000,000 for a reg- 
ular program to be directed by the U. S. 
Engineers and the Bureau of Reclama- 
tion, and $476,000,000 for a regular 
program of federal-aid roads, secon- 
dary roads, grade-crossing projects 
and federal roads in parks, forests and 
Indian reservations. 


In addition to the efforts made to 
obtain appropriations for the federal 
government departments a continuation 
was secured of the PWA program of 
grants and loans to local agencies to 
continue local programs of building 
construction, street and road construc- 
tion and heavy construction. This re- 
sulted in an authorization to allocate 
$300,000,000, which should produce, all 
told, in the neighborhood of $600,000,- 
000 of construction. Out of these and 
previous appropriations there remains 
the estimated volume yet to be put 
under construction as shown in the 
accompanying table. 

While there remains a_ substantial 
volume of construction to result from 
federal appropriations, it is probable 
that the major portion of this will be 
put under construction before June 30, 
1937, and the construction program to 
be put under way thereafter, will de- 
pend on the appropriations received from 
the coming session of Congress. Many 
of the regular departments of the federal 
government have received the authoriza- 
tion of Congress on a large volume of 
projects, some of which are partially 
completed and will require additional 
funds. In the face of probable public op- 
position to large expenditures for federal 
public works because of the confusion 
of this type of public works with relief 
work, a real task is ahead of the con- 
struction industry to show the coming 
Congress the advisability of carrying 
forward the work already started or 
authorized, 

Usually Congress appropriates high- 
way funds as needed to carry out the 
authorizations previously made by it. 
In the present situation, however, there 
appears to be some danger that the 
programs authorized by the last Con- 
gress might be postponed, or otherwise 
hampered. Rumors indicate that there 


























































are those who would promote th 
of utilizing federal-aid highwa ' 
jects for the direct employment o; 


FEDERAL FUNDS AVAILABLE FOR 
CONSTRUCTION 
Building construction 


Balance Remaining of: 
1934 emergency appropriation 


act for federal buildings. . $6,026,000 
1936 deficiency act for fed- 

eral buildings .... ean 15,320.00 
1936 appropriation act for 

federal buildings.......... 57.0465 
PWA federal — sing (As of 

a Cape 1,500 
Appropriations, ” miscellaneous 

federal agencies.......... 28,40 1,00 


Total remaining of appro- 
priations for federal 
buildings .... --2. $108,293,500 

Value of building construction 

created by WPA aid from 

balance of funds...... « $200,000.000 
Federal housing administré ation 

building loans remaining to be 

ey ee aie cee coeds 000,000. 


Highway construction 


Balance Remaining as of Oct. 1, 1936: 
Acts of June 30, 1933 and 
SUMO 26, BORG. cen sececsss $11,148,0 
Emergency relief act of 1935: 
Work-program grade-cross- 


Ss 67,071.00 
Works-program highway 
DROSCCIS nab ck ce enecere 35,227,000 
1936-1937 federal-aid high- 
way protects ......s0sse0-- 135,868 01 
State matching of federal aid 
funds (approx.) ..eeceeees 30,000,000 


Total remaining of appro- 


priations for highways.. 379,314,000 


Heavy construction 


Balance Remaining of: 
Prior to 1936—appropriations 
for rivers and harbors and 
ete NONE fo Sc. c doe anseens $15,000,000 
1936—appropriations for riv- 
ers and harbors and flood 


COMEROE «oo ccc sever ense 70,000,001 
Prior to 19386— Appropriations 
COP TOGIRENATION. 6cnéccacee 20,000,00 
1936—Appropriations for rec- 
SRMREIOD. 0.000060 000060060 35,000,00 
Total remaining for federal 
heavy projects ......... $140,000,000 
Value of heavy construction 
created by PWA aid from re- 
maining funds ..-.++...++-- $200,000,000 
Total volume of all types 
remaining to be put un- 
der construction from 
appropriations tnade up 
OG Oa: ah Sess tawatese $2,027 , 607 , 500 


unemployed. While this could only be 
accomplished by amending the author- 
ization acts already passed or by plac- 
ing restrictions on funds appropriated 
for these authorizations, a very watch- 
ful attitude must prevail in the con- 
struction industry to see that this pro- 
gram receives the funds and that the 
program is carried out by contract as 
was authorized by the last session oi 
Congress, The items carried in th: 
authorization bills of the last session, 
together with the funds which the 
states will appropriate to match fed- 
eral aid, will produce the following 
volume of construction if appropria 
tions can be obtained: 


1938-89 federal aid—high- 


OE 610s 6s ERAN OES SO - $250,000,000 
1938-39 federal aid—second: ary 

ore Oe Guat + o4 « 66S e a aeelee : 50,000,000 
1938-39 * grade crossing roj- 

re. cena: ae. 100,000,000 


1938-39 federal roads... ee 76,000,000 
State matching of federal aid. » 800,000,000 


$776,000,000 


The federal heavy construction pro- 
jects authorized by the last session and 
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areyious sessions of Congress will pro- 
tee a construction volume of $1,000,- 
1000, In this type of construction, 
wever, the authorizations by Con- 
-esg consist merely of approvals of 
fnite programs of work with author- 
-y to develop the necessary plans, and 
yal construction contracts and oper- 
. sons are not authorized until specific 
‘ands are appropriated by Congress. 
The authorizations for which appro- 
-iations should be sought in order to 
srry on a substantial part of this pro- 
ram during the fiscal year ending 
iyne 30, 1938, are as follows: 





\ississipp! River flood control. . $260,000,000 
\ation-wide flood control...... 300,000,000 
\uthorizations for river and 

harbor improvements........ 270,000,000 


\uthorizations for bureau of 
“peclamation ecccccccccceess- 200,000,000 


$1 030,000,000 


It is generally believed that if the 
roper effort is put forth, substantial 
:ppropriations can be obtained to con- 
tinue the Mississippi flood-control pro- 
cram and to start the nation-wide 
food-control program, but it is ex- 
nected some efforts toward day-labor 
methods on this work will have to be 
et. It is believed that the authorized 
projects for river and harbor improve- 
ments include many projects that should 
he completed at an early date if Con- 
eress is to get the full value out of the 
improvements made up to date. Appro- 
riations for the authorized projects 
f the Bureau of Reclamation will re- 
quire active support if a substantial 
sum is to be obtained in the coming 
year. 





Local public works 


There remains about $200,000,000 
of the $300,000,000 that the last 
Congress authorized the President 
to allocate to PWA for loans and 
grants on local _ public-works  pro- 
jects, but it is probable that all of the 
funds the President may allocate will 
he put under construction prior to the 
close of the fiscal year ending June 30, 
1937. Rumors and indications at the 
present time are to the effect that the 
\dministration does not now contem- 
plate continuing the PWA program of 
loans and grants beyond the expendi- 
tures of funds now authorized. 

There are some indications that there 
will be a strong demand from local of- 
ficials for a continuation of federal 
financing of local public works through 
an agency such as PWA to make loans, 
ind thus provide a market for local 






} government bonds bearing low interest 
} ‘ates, so that the local agencies may 
’ continue their present public-works 
} program, or make a start on their way 
+ to restore their programs of normal 
» years, What part the federal govern- 
} ment may take in stimulating the local 
) public-works programs is still com- 


pletely a matter of guesswork, 

As the federal government contracts 
its spending for public works, there 
ust be an expansion of local public 








works if we are to approach the normal 
volume of local and federal public 
works of 2} billion dollars annually. 


Day-labor tendencies 


The regular departments of govern- 
ment, such as the Treasury Depart- 
ment, Veterans Bureau, Bureau of Pub- 
lic Roads, Army Quartermaster, U. S. 
Engineers, Bureau of Reclamation, and 
Bureau of Yards and Docks, have in 
general remained steadfast to the prin- 
ciple of the contract method of per- 
forming public work. In spite of their 
general adherence to this principle, the 
emergency unemployment relief fea- 
tures of the appropriations during the 
past several years have increased the 
construction facilities used by these de- 
partments to perform their work by the 
day-labor method. Where they have 
acquired equipment and created organ- 
izations to carry on this emergency 
work by day labor, it will require stren- 
uous protest to prevent a continuation 
of the use of these organizations and 
this plant in day-labor operations on the 
regular construction programs to come. 
If the volume of the federal programs 
handled by these agencies decreases by 
a large percentage, the tendency will 
be to decrease the contract type of 
construction and continue the present 
volume of day-labor work. 

Emergency relief agencies created 
during the depression, such as WPA, 
Resettlement Administration, and the 
CCC camps, have expended enormous 
sums for relief work, of which quite a 
substantial part was expended on con- 
struction of some character by the day- 
labor system and the employment of 
relief labor. This day-labor activity has 
developed thousands of persons in su- 
pervisory positions in day-labor organ- 
izations, and has built up a consider- 
able investment in tools and equipment. 
It will be quite natural to expect that 
these supervisors, these foremen, the 
clerical workers, and the technical 
staffs, will wish to perpetuate the day- 
labor system in order to keep them- 
selves in continued employment, and 
their organizations intact. 

There have been persistent rumors 
in Washington that in the reorganiza- 
tion of government department, there 
may be created a new cabinet member 
to administer a Department of Welfare, 
which would include all relief and un- 
employment activities, including the ac- 
tivities of WPA, resettlement, and the 
CCC camps. It is rumored that stren- 
uous efforts will be made by these 
agencies to have the new department 
of public welfare supervise all public 
works and utilize public works solely 
for the direct employment of the un- 
employed and those persons on relief. 
If such a department and policy makes 
any headway, we will undoubtedly be 
faced with a major crisis in our fight 
against day labor on federal public 
works. 
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The emergency employment work of 
WPA and the CCC camps, working in 
cooperation with local public works of 
ficials and state highway officials, ha; 
developed thousands of day-labor or 
ganizations. Each of these organiza 
tions will endeavor to perpetuate itself, 
and when the federal expenditures les- 
sen construction will have to be alert 
to see that the local public works anid 
local highway officials do not continue 
the day-labor organizations for the con- 
struction of local public works and 
highways previously constructed by 
contractors, 

There have been persistent and ap- 
parently well-founded rumors that per- 
sons in emergency-relief agencies of 
the federal government who have had 
some experience in the building of 
farm-to-market roads are now endeav- 
oring to promote the policy of changing 
the entire federal-aid highway program 
so that all federal-aid highways in the 
future might be constructed by the fed- 
eral and local governments jointly, 
using the day-labor method and the di- 
rect employment of the unemployed and 
those on relief. It must be remembered 
that many of the states are still con- 
fronted with the serious problem of 
raising funds for relief, and that if it 
was the will of Congress, a rider might 
be attached to the appropriation bill for 
federal-aid highways which would 
completely destroy the contract system 
on federal-aid highway work, 





Voters Approve 


Government Simplification 


AC IMPORTANT STEP toward the 
simplification of local government 
in the interests of economy and effec- 
tiveness of operation was taken Nov. 
3 in California, where voters approved 
a constitutional amendment under which 
it will be possible by local referendum 
to consolidate city and county govern- 
ments, 

The new amendment broadens a pre- 
vious constitutional provision that per- 
mitted consolidated government only for 
counties with over 200,000 population. 

California now has one consolidated 
city-county government—San Francis- 
co. The City and County of San Fran- 
cisco was established in 1856. In Los 
Angeles County and several other coun- 
ties in California, according to Robert 
M. Paige, secretary of the Govern- 
mental Research Association,  city- 
county consolidation is now being ad- 
vocated. 

Nov. 3 also saw the ratification in 
Florida of a constitutional amendment 
which will permit city-county consoli- 
dation in Key West. This town ha 
been practically bankrupt for a num- 
ber of years. City-county consolidation 
is viewed as one step towards its finan- 
cial rehabilitation. 
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Corrosiveness of Aqueduct Water 


Reduced by Gas Drainage 


Carbon dioxide gas entering the aqueduct along part of the tunnel 
under Soda Hill is to be drained off through adits connected to 


trenches cut outside the concrete lining of the tunnel 


ter analyses made along the 

Owens Valley Aqueduct supply- 
ing the city of Los Angeles, have 
brought to light information which may 
lead to greatly decreased maintenance 
costs in fifteen steel siphons totaling 
thirteen miles in length, an important 
part of the aqueduct. 

In the 250 miles of canals, tunnels 
and siphons which bring Owens Valley 
water to Los Angeles, effective main- 
tenance is essential to delivery of the 
maximum flow and to keeping the aque- 
duct in condition for dependable serv- 
ice. An important item is keeping down 
tuberculation and other roughness re- 
sulting from corrosion in the steel pipe 
lines, mainly siphons. Although the 
acid content of Owens Valley water is 
much less than that in the supplies of 
ome other cities, it is enough to cause 
corrosion and this necessitates repaint- 
ing of the pipe interior at regular in- 
tervals. Particularly in siphons on a 
steep slope, the cost of removing cor- 
rosive incrustations and cleaning off 
the inner surface preparatory to re- 
newing the protective coating is a 
costly operation. If the acid content 
of the water could be kept low enough 
that a natural protective coating would 
form inside the pipe, the cost of main- 
tenance would be materially reduced, 
and the time lost by reason of taking 
the line out of service for the cleaning 
process would be eliminated. 

Determinations of the corrosive 
quality of water at different points 
along the aqueduct were begun at the 
upper end of the line. At this point 
objectionable chemicals were present 
only in very small quantities and as 
the survey progressed downstream 
there was little change until reaching 
the Soda Hill tunnel near Little Lake. 
Here there was a sudden increase in 
the corrosive qualities caused by the 
large quantities of CO, gas which 
seep into the tunnel and dissolve in 
the water. From a single source, con- 
centrated in about 7,000 ft. of tunnel, 
the CO, content rose from a negligible 
quantity to 4.2 p.p.m. 

When the tunnel was unwatered for 
inspection it was found that the gas in 
the rock formation traversed is under 
enough pressure to cause a_ hissing 
sound as it enters the tunnel through 
any crack or small opening in the con- 
crete lining. 
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FIG. 1—EIGHT ADITS which are to 
be built along a section of Los Angeles’ 
Owens Valley Aqueduct to carry carbon 
dioxide gas into side ravines and thus 
lessen the corrosive effect of the water. 
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Construction recently was | 
a remedial plan which takes a ae 
of the fact that CO, is heavier 
and proposes to drain off the ; 
the underside of the lining. 1 
step is a drainage trench \ 
being constructed beneath the 
the tunnel; that is, a trench 
cut beneath the concrete in) 
the purpose of draining the he 
out through adits driven at n 
intervals. — 

The plan of construction is Ww - 
water the tunnel, break out a ape 
concrete 30 in. wide from the , ee 
portion of the invert and exca\ ite 
15x15-in. trench in the rock bees) FR - --4--- 
When the full length of tren 
been excavated and thoroughly c! 
out, it will be bridged over wit! 
rugated iron as a bottom fo: 


; rval 
which to pour concrete replaci: a i 
strip removed, Fortunately the » ra 
Hill tunnel is located along a | a 

ncre 


in which there are ravines at frequen: te \ 
intervals to afford convenient lo ; : 
for the necessary adits. Eight 

are being driven; their total le: 
will be about 2,000 ft. Each adit 


‘terminate in a full-sized opening ecw 


in the side wall of the tunnel. Six 
these openings will be sealed 
with concrete (except for the tre: 
after the trenching has been comp! 
The other two will be closed with 
doors, as shown in the accompanyin; 
lustration, thus facilitating access 
may be necessary later. 


Outlet channels provided 


The expectation is that the gas 
find its way by percolation in the 1 : 
around the outside of the tunnel lining NE\ 
and into the open trench beneath adc 
invert, will flow thence to the near ot 


adit and therein will- continue on a held in V 
down-grade to the open air. Wh! \\ ith ove 
work is going on in the tunnel on 1! four mee 
trenching job, care will be taken t two days 
fill any small breaks or cracks in 1! and two 
lining, thus minimizing chance { ind diset 
escape of water into the gas draina: general, 
system. At one point where a ca > same 
in made it necessary some years eae 
to build a “shoo-fly” around the o: lanket 
inal tunnel, the old headings will | Fp, transpor 


mainteng 


sealed off to keep out gas. : 
struction 


There is confidence in the gas drain- 


age plan described because entire su the most 
cess attended a previous experimen! g 7 
{ round-ta 


along similar lines. In that case a 


drain pipe was placed in a tre changes 


sented, 


cut beneath an invert and_ backfill : 
with gravel: no water leakage oc | papers ¢ 
curred and the gas flow from the pip 5 
was heavy. . 30 
If the plan under way in the Sova s HIgh OF 
Hill tunnel does not provide sufficient ; 
gas drainage and if gas seepay: : yee 
through the lining into the water st!!! a a 
occurs, the next step in the program ; fall. th; 
will be to make a more direct path * ee 
the trench in the invert by cutting ae 


rings entirely around the tunnel lining 
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Longitudinal Elevation 


intervals. These rings will be put 
hy again unwatering the tunnel and 
xcavating circumferential cuts through 
concrete lining and into the rock 
nd. After the lining has been re- 
olaced leaving these open cuts behind 
the expectation is that the ring 


FIG. 2—A GAS DRAINAGE TRENCH 

cut into rock below the tunnel invert, 

leads to the adits on the Owens Valley 
Aqueduct 


trenches will collectors, 

feeding the trench under the invert. 
The work is being done by the Los 

Angeles bureau of water works and 


serve as 


gas 
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Section A-A 


supply, H. A. Van Norman chief en- 
gineer and general manager; J. E. 
Phillips is engineer in charge of main- 
tenance and operation, Owens Valley 
Aqueduct. R. F. Goudey, sanitary en- 
gineer of the bureau made the water 
analysis survey. 


Use of Soil Studies in Road Work 
Emphasized at Research Meeting 


Progress in soils and materials research reported at 


the annual meeting of the Highway Research Board 


NEW program procedure was 
A\ aiorted for the annual meeting 
of the Highway Research Board 

ld in Washington, D. C., Nov. 17-20. 
\ith over 400 delegates registered, the 
four meeting days were divided into 
two days of informal group discussions 
and two days of formal presentation 
nd discussion of committee reports. In 
general, the subjects considered were 
the same for the formal and informal 
sessions and were grouped under the 
blanket titles of: soils investigations; 


transportation economics; design and 
maintenance; and materials and con- 
struction. Active discussion was for 


the most part exhausted at the informal 
group meetings which were mostly 
round-table conferences and general ex- 
changes of ideas conversationally pre- 
sented. In this account only the formal 
papers and reports given at the general 
sessions are included; these included 
over 30 titles and in general reached a 
high order of quality. 


Soils investigations 


Attesting the vastly increased interest 
roadbuilding men in the subject, a 
third of the reports and papers 
leseribed soils investigations ranging 
rom pure research in soil mechanics to 


factual descriptions of field procedure in 
specific stabilizing operations. Con- 
nected more or less closely with pure 
research were papers by Hans Winter- 
korn on physico-chemical testing of 
soils, the discussion of film action on 
soil particles by C. A. Hogentogler, a 
discussion on essentials of soil compac- 
tion by C. A. Hogentogler, Jr., expan- 
sion properties of soils, by H. Allen, 
and effects of the quality of clay on soil 
mortar, by R. W. Miller. All of these 
papers classify as documents to be con- 
sidered in the study and not for lecture- 
room reading or condensed summary. 
Dr. Winterkorn outlined progress in 
his continued study of the chemical and 
mineralogical character of soils for the 
purpose of arriving at a rational selec- 
tion of the chemical tools (soluble salts, 
bitumens, etc.) to be used for stabiliza- 
tion. As chairman of the soils investi- 
gations committee which has the prac- 
tical purpose of coordinating the work, 
Dr. Winterkorn stated, research work 
of the producer and of the user for 
mutual benefit has been organized in 
sub-projects, which are grouped around 
certain chemical commodities such as 
soluble salts and bituminous materials. 
From laboratory studies C. A. 
Hogentogler, Jr., has arrived at deter- 


minations that indicate that dried and 
powdered soils should be used only for 
laboratory research and_ identification 
tests. For control purposes in embank- 
ment construction the soil should be 
tested as it comes from the borrow pit, 


manipulated as necessitated by the 
laboratory technic, with the natural 
moisture content gradually increased 


and decreased. Otherwise the densities 
obtained by test are likely to differ from 
those produced by equivalent pressures 
during embankment construction. This 
fact was reported by Frank B. Camp- 
bell, Engineering News-Record, Jan. 
30, 1936, and by Mr. Hogentogler in the 
same publication March 26, 1936. 
Change in film characteristics may pro- 
vide a reasonable explanation of a num- 
ber of phenomena which have been 
attributed to the purely physical effects 
of surface tension, change in the ar- 
rangement of soil particles and the like. 
The data now available indicate that for 
soil wetted above the lubrication stage, 
increase or decrease in volume is due 
largely to film properties and not to any 
rearrangement of the soil particles. Like- 
wise it is possible that free water re- 
leased from adsorbed films may account 
largely for the drop in stability, which 
has been frequently observed when soils 
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in natural state are manipulated or re- 
molded. 

Inspired by the disclosure two years 
ago that soil swell was directly asso- 
ciated with the warping of concrete 
pavement, H, Allen, materials engineer, 
and A, W. Johnson, soils engineer, 
Kansas state highway department, have 
made extensive tests of soil swell. About 
300 tests were made to determine the 
expansion of soil when compacted at 
pressures of 75, 150, 300, 600 and 1,000 
lb. per sq.in. at moisture contents vary- 
ing by 2 per cent increments from 10 
per cent to 20 per cent. The reaction of 
soils of the As, Ay, A, and A; groups 
were investigated. The conclusions are 
that the swell varies with the size of the 
mold and the thickness of the specimen; 
that the swell of a soil is a function of 
the moisture content and the state of 
compaction, and that the amount of 
swell varies with the characteristics of 
the soils; that is, soils falling in the 
Az group display different characteris- 
tics than do those of the A, group, etc. 

Bringing out further data on soil 
swell incidental to a study of the affect 
of the quality of clay on soil mortars, 
R. W. Miller, Columbia Alkali Corp., 
has found that there is an optimum 
coarse-sand content for a given binder- 
soil-fine-sand ratio at which greatest 
density is obtained, and that there is an 
optimum binder-soil-fine-sand ratio pro- 
ductive of greatest density. The opti- 
mum binder-soil content fines varies with 
the quality of binder soil used. It was 
also found that there is an optimum plas- 
ticity index that the soil fines should 
have, depending on the plasticity index 
of binder soil used. The swell tests were 
made to ascertain whether the soil mor- 
tars having the coarse-sand contents 
and plasticity indexes found to give the 
greatest densities were subject to un- 
desirable volumetric changes. Soil mor- 
tars having the optimum soil-fines com- 
position and optimum coarse-sand con- 
tents were quite free from detrimental 
swell. However, if the binder-soil con- 
tent of the soil fines is increased, or the 
coarse sand is decreased, the swell be- 
comes greater. These tests confirm the 
fact that a combination of high amounts 
of soil fines and a high plasticity index 
are undesirable. 


Stabilization practice 


A group of half a dozen papers on 
road foundations ranged in subject mat- 
ter from geophysical processes of sub- 
soil exploration to straight stabilizing 
processes with tar, with asphalt cut- 
backs and emulsions and with portland 
cement. A paper on design and opera- 
tion of plants for producing stabilized 
soil-bound road material and another on 
stabilizing earth dams and roads in the 
national forests can also be brought 
within this broad classification. All of 
these described work in a de- 
velopment stage; that on cutback and 
emulsions in the use of which the Mis- 


papers 
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souri highway department has gone far 
ahead in special mechanization of con- 
struction is to be described in an article 
to be published in the near future. The 
methods of geophysical exploration de- 
scribed by E. R. Shepard, research en- 
gineer, Bureau of Public Roads, were 
covered by the same author in an article 
in ENR, Aug. 15, 1935. 


Stabilization with cement 


Among the newer stabilizing ma- 
terials is portland cement, experimenta- 
tion with which has been carried far 
ahead in South Carolina. The earlier 
work was described by W. H. Mills, Jr., 
testing engineer, in Engineering News- 
Record, Nov. 28, 1935. Considering this 
experience, Mr. Mills decided for the 
more recent experiments in 1935-36 to 
use 6 per cent of cement in most of the 
field work, although 4 per cent was 
considered sufficient on 2,500 ft. Un- 
known allowances for loss in placing 
and mixing made it advisable to in- 
crease these percentages to 7 and 5. 
Adding cement in the form of a slurry 
was discouraged by the formation of 
small balls of cement. For surfacing the 
cement-stabilized base a temporary 
wearing course of 0.2 gal. per sq.yd. of 
4-8 viscosity tar with an average pene- 
tration of ¢ in. was allowed to dry for 
10 days, followed by an application of 
0.3 gal. per sq.yd. of naphtha cutback 
asphalt, and 10 lb. of sand. After roll- 
ing, the road was opened to traffic, and 
inspection during the spring (1936) 
showed the surfacing in good condition, 
with no failures except a few cases of 
cracking and small pot-hole develop- 
ments. Sections left unsurfaced showed 
the effect of traffic by shallow pot-holes 
and wear of the top crust. 

In the opinion of those associated 
with the project the sheeps-foot roller 
is better for obtaining compaction than 
tractors and loaded trucks. Densities 
probably would have been increased had 
the moisture content of the mixtures 
been more accurately controlled at the 
time of compaction. Tests of cores in- 
dicated that mixing of the cement was 
fairly uniform throughout the samples. 
Average compressive strength at 86 
days was 480 Ib. per sq.in., the low be- 
ing 350 and the high 581 Ib. 


Other processes described 


A paper on the use of tar for stabiliza- 
tion, also describing experimental work 
in South Carolina, was presented by 
E. O. Rhodes, technical director, Kop- 
pers Products Co., and some part of 
this will be published later. A paper on 
plant production of soil-bound road ma- 
terial by L. C. Stewart, Dow Chemical 
Co., reviewed advantages of plant stabili- 
zation to the highway engineer and to 
aggregate producers; the effect of prop- 
erties of available soils and aggregates 
on design of plant; various types of 
equipment for preparing binder soils 










and for mixing the various i: 
chemical admixtures; specifi: 
plant-mixed material, and pl 























































Treatment of soils in dims 


A paper by T. W. Norcr 
Division of Engineering, U. 
Service, called for particular 
by bringing out the successful , 
of stabilization processes to ve-y < 
dams and cheap forest trails. \\ iJ. +, 
dams are relatively large in numer. +. 
height runs from only a few fee: 
about 65 ft. and the storage capaci, 
will average less than 100 acrefeu 
But even though the height is siall ay) 
the storage capacity little, it is of hic} 
importance to make these dam: safe 
To know how a soil will act when sy). 
jected to water pressure has co:pelles 
an investigation of each project. The 
usual laboratory tests have been con. 
ducted for determining the permeabilis, 
and susceptibility of the soils to settle. 
ment under the weight of emban! 
Selection of suitable soils for embank. 
ment use has been guided by the labora. 
tory tests of grading, density, plastic) 
stability and permeability under know 
densities. The tests include the de. 
termination under standard laborator 
conditions of the Proctor relation ¢ 
moisture content to density for use as 
guide in the construction ope: 
These tests have been made by 
larly organized laboratories such 
Bureau of Public Roads. 

Simple field laboratories have 
set up and equipped for mec! 
analyses, density and moisture-cont 
determination as established th: 
use of the Proctor control methods. | 
sponsibility for proper use of desig: 
borrow pit material is placed on 
field engineer, who also regulat 
moisture control and rolling operat 
The uniformity of borrow pit mate: 
is checked in the field laboratory 
compared with the original laborato: 
results. Control of spreading, applic 
tion of moisture and the amount of ro!! 
ing, are guided by frequent tests of sam 
ples from the completed fill. Two or 
three samples are taken each day, giv- 
ing an average of about one test for 
each 100 cu.yd. of fill on the smaller 
projects. In practically all cases it | 
been possible to keep the average mois- 
ture content within 14 per cent above or 
below the optimum, The density 
measurements indicate that the results 
are satisfactory for low embankments. 

The experimental project of 
stabilization is known as the Chimney 
Mountain Road of the Cherokee \a:- 
tional Forest in northern Georgia. | 
is 7 miles long, and is subdivided in‘ 
36 sections each of which was given 
different treatment. The combinat 
included variation of the size and | 
portions of coarse aggregate and bin:er 
soil, different admixtures and secti 
without admixture. There are twe’ 
sections on which sodium chloride \ 
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ed, eleven with calcium chloride and 
tions with a mixture of the two 
calts. Two more sections have a stabi- 
ized surface mix without admixture 
and the remaining six were built to 
Forest Service specifications for Class B 
eravel roads. The binder soils were 
obtained from the subgrade or from 
borrow-pits along the right-of-way. The 
coarse aggregate was a graded crushed 
stone. Insofar as possible and to facili- 
tate visual comparison, adjacent sec- 
tions were built of the same aggregate 
and proportions, but with different ad- 
mixture conditions. Wherever sodium 
chloride was used, it was added integ- 
rally; calcium chloride was applied by 
both integral and surface treatment 
methods. 

One half of this project was built in 
September and October 1935 and the 
rest between March and June of 1936. 
The 1935 sections have been through a 
cycle of fall rains, winter snows, spring 
rains and a dry summer. The only 
maintenance has been light blading with 
a motor patrol; no chemicals have been 
added, nor has there been any patching. 
It is too soon to expect conclusive re- 
sults but certain weaknesses seem to be 
developing, some of which will un- 
doubtedly be traced to the aggregate 
and binder materials. 


1S 
u 
five § 


Design and materials 


Roadbuilding materials, directly in 
respect to quality and rather indirectly 
as they affect design and construction, 
commanded attention second only to 
soil investigation, and here perhaps it 
may best be noted that design, both as 
relating to the geometry of roads and 
the structural details of rigid pavements 
and other surfacing, had a minor place 
on the general program. The two de- 
sign reports of major character were 
presented by Joseph Barnett, Bureau of 
Public Roads, and by H. J. Gilky and 
C. C, Ernst, Iowa State College and 
University of Maryland. 

Based on some 900 road tests to de- 
termine safe speeds on curves Mr. Bar- 
nett concluded that on the assumption 
that an ample margin of safety against 
skidding exists when a vehicle moves 
around a curve at the minimum speed 
at which side pitch is felt, road tests 
indicate that vehicles may safely travel 
around curves at speeds which require 
side friction represented by factors of 
0.16 up to and including a vehicle speed 
of 60 miles per hour with a reduction 
of 0.01 for each increase of speed of 5 
miles per hour to counteract centrifugal 
force. This trend should not be ac- 
cepted for speeds greater than 70 miles 
per hour since few tests were made at 
these high speeds. Some differences be- 
tween individual sets of observations 
and the mean indicate that additional 
tests at all speeds would be useful. It 
seems advisable to design superelava- 
tion to counteract all centrifugal force, 
wherever possible, of vehicles traveling 


at about three-quarters of the asumed 
design speed of the highway. By this 
rule the sharpest curves for the assumed 
design speed are not affected; slower 
moving vehicles are aided without 
penalizing fast moving vehicles; pos- 
sible future redesign of the highway for 
higher speed is not affected; and greater 
uniformity in design of curves results. 

Professors Gilky and Ernst, report- 
ing on 78 reconnaissance tests of the 
bond resistance to pulling out of high- 
elastic-limit steel in concrete, reached 
the following conclusions: 


1. For both plain and deformed bars the 
total bond resistance is increased only 
slightly by added length of embedment 
beyond the first few inches. 

2. There is some increase in bond re- 
sistance for added strength of concrete 
but not nearly in proportion to the increase 
in compressive strength. 

3. For plain bars the stronger mixtures 
have somewhat higher residual bond 
strengths which results in a fairly constant 
percentage resistance or drag after con- 
siderable slippage has occurred (0.5 in. 
slip was the criterion selected for these 
comparisons). 

4. The same is true for deformed bars 
but for the 4 in. diameter bars the load did 
not fall off with added slip up to as much 
as 0.10 in. in some cases. For deformed 
bars the load after 0.05 in. slip was in- 
variably at or near the ultimate attained 
except for the § in. deformed bars which 
always split the specimen before much 
slip occurred. 

5. The 14-day specimens offered sub- 
stantially the same bond resistance as did 
those at 28 days. 

6. Greasing greatly lowered the bond re- 
sistance for the plain bars and produced 
earlier initial slip for the deformed bars 
but had little influence upon the ultimate 
bond resistance of the latter. 

7. Removal of the mill-scale by over 
stressing prior to embedment seemed to 
have no injurious influence upon the bond 
resistance. 

8. Some of the 4 in. bars reached their 
yield point before the ultimate bond re- 
sistance was attained. None of the @ in. 
or over-stressed bars reached a yield point 
stress during the test. 

9. Cold-drawn wire offers much less 
bond resistance than does hot rolled steel. 
It was but slightly above that for greased 
plain bars. 

10. Testing through springs caused a 
sudden heavy slippage for plain bars as the 
ultimate resistance was reached. The 
springs in no way decreased the resistance 
shown by deformed bars. 

11. From the above it is apparent that 
deformed bars supply a great added margin 
of safety providing the body of concrete 
is massive enough to prevent splitting. 
To define safe limits of massiveness for 
different sizes of deformed bars, concrete 
mixtures and bar arrangements, consti- 
tutes one of the important problems calling 
for added study. 


In a further report on the testing of 
concrete pavement joints, J. W. Kush- 
ing, research engineer, Michigan High- 
way Department, described an exten- 
sion of the investigations outlined last 
year, Continuation or progress reports 
were also made by Prof. E. A. Finney, 
Michigan State College, on snow re- 
moval by tree planting, by Franz A. 
Aust on erosion, by H. F. Clemmer on 
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on construction equipment and by R. R. 
Litehiser on brick pavement fillers. 
Results of cooperative tests using the 
Los Angeles abrasion machine were re- 
ported by D. O. Wolf, Bureau of Pub- 
lic Roads. Check abrasion tests were 
made by eighteen cooperating labora- 
tories on a sample of crushed limestone 
of uniform quality to study the effect on 
the test result of differences in the de- 


sign and operation of Los Angeles 
abrasion machines. Remarkably con- 


cordant results were obtained, the mean 
deviation from the average for all 
laboratories being only 5.6 per cent. 

Reporting on soundness tests by sodi- 
um and magnesium sulfates Prof. W. 
J. Emmons, University of Michigan, 
discussed the factors which influence 
the magnitude and uniformity of mag- 
nesium sulfate crystallization test re- 
sults, showing that the test method for 
soundness of aggregates is not ade- 
quately defined or explored. With re- 
spect to the choice between sodium and 
magnesium sulfate for these tests, it is 
not indicated that the more consistent 
results are obtained with magnesium as 
might be expected from theoretical con- 
siderations, A summary is made of the 
conflicting opinions and practices which 
exist with respect to the criterion of 
failure, the extent to which correlation 
with service behavior has been at- 
tained, and the general reliability of the 
test. The committee on correlation of 
research in mineral aggregates is of the 
opinion that the test must be more 
thoroughly investigated if it is to serve 
a generally useful purpose; that the two 
salts, magnesium and sodium sulfates, 
are about equally satisfactory; that the 
test should not be used for purposes 
of rejection unless, under well defined 
local conditions, positive correlation 
with service behavior has been estab- 
lished; that failures of aggregates in 
the soundness test should be regarded 
as a warning, but that well-authenti- 
cated records of service behavior should 
be given greater consideration in de- 
termining acceptability. 


Traffic and safety 


Consideration of traffic and safety 
centered on accident prevention and 
traffic patterns. The papers and authors 
were: Progress Report on Study of 
Fatal Accidents, by C. F. Tilden, Pro- 
fessor of Engineering Mechanics, Yale 
University; Organizing for Safety, by 
Sidney J. Williams, director, public 
safety division, National Safety Coun- 
cil; Methods of Estimating Traffic Vol- 
ume, by W. A. Shelton, U. S. Bureau 
of Public Roads; Estimating Vehicular 
Traffic Volume with the Aid of Traffic 
Patterns, by N. Cherniack, analyst, The 
Port of New York Authority; Initial 
Traffic Interference, by B. D. Green- 
shields, Denison University, and Re- 
search on Behavior of Motor Vehicle 
Drivers and Causes of Highway Acci- 
dents, by R. W. Crum. 
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Better Earth Roads 


ECENT FIELD experimentation as disclosed 

by the reports to the Highway Research Board 

is encouraging in its showing that few if any 
soils cannot be stabilized, and that several means of 
stabilization are available. Particle gradation is of course 
in most instances the essential element to create a com- 
pact soil with large inherent stability; it is supplemented 
variously by deliquescent salts to preserve soil moisture, 
by bituminous materials and by hydraulic cement, all of 
which are represented in successful stabilizing operations 
now in progress. The soils stabilized range from 
silts to gravel. While there remains a vast field 
for research in soil constitution affecting the selection 
and use of stabilizing agencies, field experimentation 
is developing a working procedure that the roadbuilder 
already gan apply tentatively and later with more cer- 
tainty. Secondary roadbuilding is rapidly being raised 
to standards of permanence that challenge many of our 
main-road standards, and soil mechanics thus is proving 
a boon to roadbuilding. 


Still in Mind 


THE SWING OF HIGHWAY RESEARCH to soils and founda- 
tions indicated in the recent deliberations of the Highway 
Research Board should’ not be misjudged. For the 
moment the attention of highway investigators is cen- 
tered on an important new problem, but older problems 
are not being forgotten. The laboratories and drafting 
rooms of highway departments are continuing their 
studies of road geometry and structure as intensively 
as ever; soils and foundations are merely added tasks, 
and the fact that just now they claim much attention 
from investigators is due to a drive by research to meet a 
situation. The fact is that for the moment highway 
engineering is compelled to focus on soil problems 
because light-surfaced secondary roads form a large 
part of present-day road programs and because the 
rapidly advancing science of soil mechanics is providing 
new tools with which to handle foundation questions. 
Meanwhile, however, other and older problems. still 
retain their place, and the work on structural design and 
materials is well in step with practical requirements. 


A Bulwark Threatened 


THE ARMY ENGINEERS are being made the goat in efforts 
to have work resumed on the Florida ship canal. Pro- 
ponents of that canal appear to be bringing strong pres- 
sure to bear on the Corps of Engineers to send a favor- 
able report on it to Congress. Despite two unfavorable 
reports, one by a special board of army engineers late 
in 1933 and the other by a review board named by the 
President in 1934, another board of army engineers 
recently was appointed to make a further report. This 
special board has found the canal justified in the public 
interest, and its report now goes to the board of engin- 
eers for rivers and harbors—the latter, as is well known, 
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being a permanent board to pass on all watery 

jects before they are submitted to Congress. Thi 
“justified in the public interest” in the War 
ment’s brief announcement concerning the pre 

port suggests how it may have been possible to mac 4) 
favorable finding; “public interest” is not the 
economic justification. At any rate a second step 

the campaign to bring about endorsement of the , 
has been completed. Possibly it is too much to . { 
but it would be heartening if the older enginee: ‘ 
make up the Rivers and Harbors board were to «+; 
firm on old-line principle and report a finding to ¢), 
Chief of Engineers that the canal is without eco 
justification. Such action would serve to strengthe: 

lic confidence in the board as a bulwark against wa 
expenditures on unnecessary projects. 


Corrected in Time 


DEFINITE ANNOUNCEMENT OF PLANS for buildine ¢/ 
secona Midtown Tunnel promises timely correctioy 
what would probably have turned out to be a regret: 
mistake—operation of two-way traffic through a Jono 
vehicle tunnel having only two lanes, and these with- 
out physical separation. In a few other tunnels t: 
does operate in this way, but they are shorter and | 
less serious traffic difficulties to contend with. The o; 
ation of two-way traffic in the single Midtown tu! 
now nearing completion, would give rise to an undesir- 
able accident hazard, it is held by careful observe: 
especially in the light of experience with the Holland 
Tunnel, and this hazard would have no compensation 
in the form of larger earning capacity. Since the ti: 
of the original decision to build but one tube the mom 
market has improved greatly. There is no remaining need 
for PWA assistance, as the credit of the Port Author- 
ity has been so strengthened that it can now build 
the second tunnel on its own funds — fortunately 
in time to enable traffic to be separated at an carl 
date. 


Unusual Activity 


WITH THE DECISION to build the second Midtown Tu 
nel an unusual picture of construction activity is pre- 
sented. Work has recently been put under way on the 
East River Tunnel, and its major contracts will soon 
be in full swing; the first Midtown Tunnel is still under 
construction; meanwhile borings are being made for a 
further vehicle tunnel, to connect the Battery and Brook- 
lyn. Soon three huge tunneling enterprises will be 
under way in the harbor waters, and a fourth one 
possible. To supplement this picture of tunneling ac- 
tivity there is also new bridge construction activity in 
the same territory. The Triborough Bridge has only just 
been completed, and the large arch at Spuyten Duyvil is 
in its finishing stage; yet already another structure oi 
major size is under study, this one to cross the upper 
East River near Whitestone. Such concentrated ac- 
tivity is a sensational expression of the current demand 
for modernized transportation service. All of the work: 
mentioned are designed to meet definite service needs. It 
is certain that other communities have corresponding 
needs, though perhaps not in the field of tunnels an 
great bridges. The accumulated deficiencies of the past 
half-dozen years are making themselves felt quite un- 
mistakably and calling construction into action on a larg: 
scale to provide for them. 
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Pioneer Effort 
\TURE’S IMPACT on human affairs during re- 


cent years has made it abundantly clear that our 

rivers are among the nation’s principal assets. 
A large river, we now realize, is the mainspring of the 
economic life of the region through which it flows. It 
i; for this reason that the experiment now under way 
in the Tennessee Valley to crystallize the new under- 
sanding into practical working form claims attention. 
Bitter disputes over power have hitherto obscured a 
clear view of what in fact is our pioneer river-develop- 
ment effort. 

A hundred years ago rivers occupied a high position. 
They were the main traveled roads of the day; cities 
and industries clustered about them. But when the need 
jor their transportation service declined they sank to the 
level of necessary evils—obstacles to free communica- 
tion, useful chiefly as convenient trunk sewers. It took 
the reiterated lesson of flood and drought, deficient water 
supply and intolerable pollution to reverse this negative 
view. Today even the man in the street knows that when 
a stream is foul with pollution much of its value has been 
destroyed. He knows that when floodwaters are held 
back momentarily only to be sent on to the sea as quickly 
as possible they are lost to use. And he knows that 
building navigation dams without at the same time pro- 
viding for water conservation and flood control is waste- 
ful expenditure. 

Undoubtedly a great deal of comprehensive river plan- 
ning and development will be undertaken before another 
generation. A dozen years ago the urgent problems of 
the Colorado taught the value of a unified solution; 
soulder Dam was the outcome. More recently the Red 
River in the Dakota region and various rivers in Texas 
have directed attention to comprehensive stream-basin 
planning as the basis of the security and prosperity of 
an entire valley. The National Resources Board set 
forth the same principle two years ago; it had already 
found legislative recognition in the Tennessee Valley Act. 
It is a principle of universal application. 

But in not a single river valley has a comprehensive 
plan yet been worked out or development undertaken. 
The practical problems and methods of the work remain 
unexplored. Its engineering difficulties are known to 
be formidable but probably not insuperable; the difficul- 
ties of organization, finance and administration, on the 
other hand, are quite unknown. The Tennessee Valley 
work, first undertaking of the kind, affords the only in- 
formation by which to appraise the nature of the job. 
To bring out this information is the purpose of a series 
of articles that begins in the present issue. 

In considering the results so far obtained and the 
future progress of the TVA work, the mixed motives 
that inspired the experiment should be kept in mind. 
The public-power objective which was made a dominant 
part of the enterprise hampered the stream-development 
work by stirring up controversy and hostility. Fur- 
ther, the TVA operations throw little light on the busi- 
ness side of complete river development. There is no 
sharing in the work by the region most directly con- 
cerned—not even participation in spirit and planning, 
to say nothing of financing. The case up to date rests 
for its justification wholly on national-benefit considera- 
tions, which always are elusive and debatable. 

Another matter deserves thought. In its ultimate ex- 
tension river development probably cannot stop short of 
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going to the sources—not merely to the tributary streams 
but to the surface runoff from the divide downward, as 
well as to the underground waters. This department of 
river development has not yet been touched upon by 
the TVA to any extent. Is it to be taken in hand by 
the national government or by local governments? The 
question lays stress on the problem of cooperation. 

In brief, the net result of the Tennessee Valley work 
to date is the showing that the engineering work of 
comprehensive river development can be carried out, and 
this to remarkable valuable effect. This fact renders it 
certain that much of the extensive river development 
soon to become necessary will use and profit by TVA’s 
pioneer effort. 





It Is Not Too Late 


HE OUTSTANDING CONCLUSION arising 

out of the deliberations of the Associated General 

Contractors at their fall meeting two weeks ago 
is that general contracting must divorce itself from tra- 
ditional doctrines of isolation. The meeting threw a 
Strong light on the changing relationship between gen- 
eral contractors on the one hand and subcontractors and 
organized labor on the other. Organized subcontractor 
groups and even local chapters of the association, it ap- 
pears, are sitting down in agreement with labor on prac- 
tices of mutual concern. 

General contracting had opportunity to broaden its 
aims long ago. It should doubly hasten to do it now. 
Already it finds itself in the position of being forced 
to act, instead of inspiring and guiding action. Every 
step of public-works legislation, from the Bacon-Davis 
act up to the industrial coordination act that now looms 
up ahead, points the lesson that no agency of construc- 
tion can safely continue to stand aloof. 

For the moment labor relations call for first attention. 
But construction also has the right to look to the organ- 
ized group of general contractors for that broad under- 
standing and direct guidance which is needed in plan- 
ning its important part in industrial life. The problems 
here are numerous; they extend deeply into such fields 
as finance, public-works planning, statistics, skilled- 
labor training, trade practices and business ethics. All 
the problems demand a leadership quickened by vision 
of the construction industry as a great whole, not as a 
series of separate units of contractors, labor and pro- 
ducers of materials. 

These are responsibilities of large magnitude, and it 
would be unfair to expect that they can be met at once; 
the office of the national organization already has an 
immense task of detail to perform. But the demand for 
service to construction is imperative. The simple fact 
is that, as the logical coordinating force in construction, 
general contracting has never made its latent strength 
felt. It has contented itself with being just another 
exclusive associated-group interest, occupied chiefly with 
setting up keep-off-the-grass signs against other groups. 

Fortunately there is still time for aggressive leader- 
ship to retrieve the losses resulting from isolation. 
Trained as a coordinator of trades and processes in its 
individual operations, it can be the mentor and leader in 
bringing together the diverse elements of construction 
into a federated industry. Today more than ever this 
task is laid at the door of the general contractor group. 
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Second Tube Planned 


For Midtown Tunnel 


New York Port Authority asks bids on 
bonds to finance start of work on’ second 
tube of vehicle tunnel under Hudson River 


The commissioners of the Port of New 
York Authority voted on Nov, 23 to pro- 
ceed immediately with construction of 
the second or north tube of the Midtown 
Hudson vehicle tunnel from Manhattan 
to Weehawken, New Jersey, and an- 
nounced that they would receive bids on 
Dec. 15 for $10,000,000 of 3 per cent 
veneral and refunding bonds to finance 
the initial stages of the work. 

Although some of the approach struc- 
tures to the Midtown Tunnel are being 
built to provide for twin two-lane tubes, 
each carrying one-way traffic, it had been 
defer construction of the 
second tube for some years. The decision 
for immediate construction was taken, it 
is understood, in order to take advantage 
if present low interest rates. 

The $10,000,000 in bonds to be sold 
Dec. 15 will be offered for public sale 
on an all or: They form part of 
in issue of $22,000,000 of general and re- 
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The Port Authority has also advertised 
for bids to be opened Dec. 8 on the manu- 
facture, storage, and delivery of 52,000 
tons of cast iron and cast steel tunnel 
lining for the new tube. The estimated 
cost of the rings is about $2,640,000, At 
the same time authorization was voted 
for advertisement and acceptance of bids 
for driving the second tube, but no ac- 
tion will be taken on this matter until the 
bids on the tunnel lining have been re- 
ceived. 

Authorization was given for the filing 
of an application with the Federal Emer- 
gency Administration of Public Works 
for a grant of about $9,000,000 with which 
to complete the New Jersey approach 
through Union City and into North Ber- 
gen. 

Approval similarly was voted by the 
board to an alternative proposition au- 
thorizing the filing of an application for 
a $33,000,000 loan with the Federal Emer- 
gency Administration of Public Works 
to cover all items involved in completing 
the second tube and all approaches. 

The south tube, which will be ready 
for two-way traffic operation within a 
year, is being financed by a Port Authority 
bond issue of $42,000,000 and a federal 
grant of $4,780,000. These figures, with 
the $33,000,000 which it is estimated is 
required to complete the second tube, in- 
dicate a total cost for the Midtown Hud- 
son tunnel of about $80,000,000. 





LARGEST CONCRETE SHELL ROOF IN THIS COUNTRY 
APPROACHES COMPLETION 


Approachi completion at Hershey, 
Pa., and planned to be officially opened 
Dec. 19, is a sports arena that boasts the 
ncrete-shell roof yet built 
untry. Of barrel type, the roof 
n area 245x356 ft. in plan, and 
f eight 220-ft. arch ribs and a 
ing roof slab 34 in. thick. The 
primarily for ice 





widest span c 


in this ¢ 








is plat ned 
++ 
t 


ey will have a seating 
capacity of 7.200, 

Che 3¢ 2 it. length of roof was divided 
into five sections for construction pur- 
poses, and wable falsework struc- 
ture In 300,000) bd. ft. of lumber 


was required, Some 250 jacks supported 
the roof over the falsework and permit- 
ted easy decentering. 

The supporting structure and_ seats 
are also of reinforced concrete. The 
largest previous  concrete-shell roof 
in the country is the 90-ft. diameter 
hemispherical dome of the Hayden Plane- 
tarium in New York City. The hockey 
arena is being built by Hershey Lumber 
Products, the construction organization of 
the Hershey Chocolate Corp. Roberts & 
Schaefer Co. of Chicago designed the 
building and is supervising the construc- 
tion. 


Engineers Approvc 


Florida Canal 


Army engineer board reverses findings of 
earlier report on a canal across 
northern Florida 


Reversing the findings of a prior } 

a special board of officers of the Cor; 
Engineers, U. S. Army, has submitt 
the Chief of Engineers a report h 
that construction of a ship canal 
Florida is justified in the public int 
Details of the report have not been 
public but it is understood that the 
board estimates that the canal will cost. 
exclusive of land, about $157,600,000 in 
dition to the $5,400,000 already spent. 
board recommends increasing the mini: 
canal depth from 30 to 33 ft. Cost of + 
canal begun last year was estimat 
$143,000,000, exclusive of land. 

The present report is to be mack 
subject of public hearings before the 1: 
of Engineers for Rivers and Harbors 
ginning in Washington on Dec. 16, 


Four reports 


Four reports have been made on the p: 
posed ship canal across Florida within re- 
cent years. The first report, made in De- 
cember, 1933, was prepared by a board 
army engineers following a long study 
which many possible routes across Florid 
or Florida and Georgia were consider 
That report found no economic justifi 
tion for the construction of a canal acr 
northern Florida but recommended that 
a canal were to be built, it should be 
lock canal along the route chosen for t 
canal begun last year. The cost was esti- 
mated at $223,000,000, exclusive of la 
About the time that this board was cor 
pleting its report, a board set up by t! 
Public Works Administration made a 
port to the PWA that a canal could | 
built across Florida for $150,000,000 ar 
that the annual benefits would justify th: 
expenditure. 

As the Public Works Administration 
was not authorized to put up money if 
projects unless they could be made seli- 
liquidating, the President appointed a third 
board to review the previous reports and 
to advise whether the canal could be made 
self-liquidating by charging tolls. This 
board found that the possible saving 
through the use of the canal were so low 
as to warrant only a low toll charge, and 
that with this low toll charge the canal 
would not be self-liquidating. 

The unfavorable report of the President’ 
board put the canal out of the field of work 
to be financed by the PWA, but in the lat 
summer of 1935 the President allocat 
$5,000,000 of relief funds to start work « 
the canal, and work was continued unti! 
early this year when Congress declined t 
authorize the expenditure of further funds 
the relief money having been exhausted. 


| 


Traffic estimates 


The whole question of whether or not 
the canal can be justified economically 


ging Wess La Oe 
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weg on the estimates of traffic passing 
ugh the canal. Oil is the principal 
modity that would be handled through 
e canal, and the first board of army engi- 
ers to report on the project assumed that 
i . oil traffic would decrease with the de- 
w+jon of the oil reserves tributary to the 
;, The President’s special board took 
re optimistic view of the oil traffic but 
ind that to make the canal pay would re- 
re much more oil traffic than even the 
nost optimistic estimates predicted. 
of Few details of the earlier report have 
ver made public and none of the most re- 
ent report, but it is believed that an in- 
~rease in coastwise traffic moving around 
rlorida between the Gulf and the Atlantic 
aboard has resulted in higher figures for 
sotential traffic used by the new board. 


Water supply 


When construction of a sea level canal 
.ross northern Florida was proposed in 
1034, strong objection to it was raised by 
tterests in southern Florida on the ground 
‘hat the canal would be injurious to the 
vast underground water supplies of the 
sate. As a result of this agitation, after 
e army engineers had been assigned the 
xk of building the canal, a board of 
ngineers and geologists was appointed to 
study the question of water supply. It re- 
ported that the effect of the canal would be 
purely local and that even the local effect 
‘ould be minimized by remedial work. It 
is understood that the new report accepts 
this conclusion and includes the cost of 
remedial work in its estimates. 


. 
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Toyko Will Extend Subway 


EXTENSION OF THE Tokyo SusBway 
from Shimbashi west to Shinagaya, a dis- 
tance of about three miles, is expected to 
get under way next spring, with comple- 
tion of the work in the spring of 1938. 
The work will be done for the Tokyo 
Subway Co. by the recently organized 
keihin Subway Company. 


+ 
te 


Modernized Elevated Highway 
Opened at Kansas City 


The Inter-City Viaduct, 14-mile traffic- 
way built after the 1903 flood to provide a 
high level connection between Kansas City, 
Kan., and Kansas City, Mo., was re-opened 
to traffic on Nov. 20, after having been 
losed for nine months while a modern 
four-lane concrete roadway was_ substi- 
tuted for its old and inadequate two-lane 
roadway. Widening of the roadway was 
made possible by the removal of two street 
car tracks located along one side of the 
structure. Costof reconstruction, $1,063,000. 
Originally built as a toll structure at a 
cost of 24 million dollars, the Inter-City 
Viaduct was opened to traffic in 1907. It 
roved to be a commercial failure, and in 
1918 it was purchased by the two cities for 
' million dollars. The original design 
provided for a live load that included heavy 
interurban cars, and consequently the foun- 
dations, steel bents, and floorbeams were 
found to be adequate to carry the new 
widened roadway without change. New 
stringers and cross joists, however, had 
to be installed. 

The widening is the second improvement 
to be undertaken since the cities purchased 
the viaduct. Several years ago a lower 
deck was completed across the Kaw River, 














NOVEL STRUCTURE TO COVER TRACKS 
IN NEW YORK RIVERSIDE PARK 


BURYING the tracks of the New 
York Central Railroad throughout the 
length of Riverside Park along the Hud- 
son River waterfront is one of the largest 
construction operations under way in 
New York City. Work is going on be- 
tween 72d and 121st Sts., and last week 
steel erection began on one of the most 
unusual of the enclosure structures—steel 
rigid frame bents which will be sheathed 
in concrete slabs and walls. This struc- 
ture will be buried in new fill, placing 
the railroad in tunnel and providing a 
park area that is uninterrupted between 
Riverside Drive and the new parkway 
being built along the river bank. 

Contracts for the rigid frame type of 
structure have been let for the section 
between 121st St. and 98th St. The bents 


have a clear span of 66 ft. and are placed 
on 17 ft. centers along the track. The 
above view shows the first four bents 
erected at the 121st St. end of the work 
A traveler, to be set up on this steel, will 
move south erecting the bents and floor 
steel. 

Below 98th St., the enclosure structure 
consists of continuous retaining walls on 
each side of the track, with steel girders 
spanning between. As compared with 
this type of design, the rigid frame struc- 
ture exerts much smaller loads on the 
foundation, a desirable feature in the lo- 
cations in which it is used. 

The work is being done by the New 
York City Parks Department and the 
New York Central Railroad, Madigan- 
Hyland, designing, supervising engineers. 





to connect with the riverfront industrial 
section. Slow truck traffic is confined to 
this lower roadway while the new upper 
deck roadway is reserved for vehicles 
traveling not less than 30 nor more than 
40 miles an hour. The reconstruction 
work was designed and supervised by Ash, 
Howard, Needles & Tammen, Kansas City. 


— fo 


Spokane Orders Big Pumps 


Two turbine pumps which are among 
the largest of that type in the world will 
go into operation in Spokane, Wash., next 
July. Contract for furnishing the pumps 
has been awarded to the Pomona Pump 
Co. of Pomona, Calif., for $28,488. The 
900-hp. pumps, each weighing 30,000 Ib., 
will deliver 7,000 gal. of water each per min- 
ute against a total head of 424 ft. They will 
be installed in the Ray St. wells now being 
drilled by the City Water Department. 

Specifications for the pumps were drawn 
by Alexander Lindsay, Spokane City Wa- 
ter Superintendent. 


Planning Officials Discuss 
Master Plans 


Most prominent subject on the program 
of the Conference on City Planning, spon- 
sored by the American Society of Plan- 
ning Officials in Chicago on November 
19 and 20, was that of the definition and 
financing of the master plan for a city. 
The master plan, it was brought out, is 
a plan for control of complete community 
development, not of one aspect of it alone, 
such as public buildings or roads and 
streets. It was agreed that the program 
of an adequate master plan should entail 
land-use studies, thoroughfare and traffic 
plans, housing studies and replanning of 
lighting areas, real estate subdivision regu- 
lation, and adequate provision for recre- 
ation as well, 

There was some disagreement at the 
conference as to whether sound planning 
presupposed a pay-as-you-go policy, or 
whether a sound program of bond issues 
might not, it was contended, be equally 
permissible, 











798 


Grade Crossing Plans 
Approved in New York 


Work on 1937 program of grade-crossing 
elimination expected to require 
expenditure of $18,714,000 


The New York State Public Service 
Commission has given its approval to a 
list of 24 grade crossing elimination 
projects to be undertaken in 1937 involv- 
ing an estimated total expenditure of about 
$18,714,000. Of the 24 projects listed, 15 
were on the 1936 list but were not put 
under construction due to delays and to 
objections made by the railroads involved. 
The nine new projects involve a total of 
only $344,000. It is expected that further 
hearings will be held on most of the 1936 
projects carried over into 1937, thus 
possibly subjecting several of them to 
further delay. 

The largest of the projects, to cost more 
than $8,000,000, is in the village of Sara- 
toga Springs and calls for a relocation 
of several miles of the Delaware & Hud- 
son double-track lines in Saratoga Springs 
and in the village of Ballston Spa. This 
project has been pending for several years 
and is held up, it is understood, chiefly 
by opposition from the village arising 
from the anticipated loss in tax revenue 
from the railroad if the relocation is 
effected. In this instance the railroad is 
anxious to proceed with the work as 
ordered by the commission. 

Two projects in Nassau county for the 
elimination of Long Island railroad cros- 
sings in Hempstead, Freeport, and Garden 
City are estimated to cost $7,850,000. 

The $18,000,000 of projects include only 
those eliminations which are to be per- 
formed through the use of bond money 
authorized by the $300,000,000 bond issue 
for grade crossing work voted on ten 
years ago. Under that authorization, 50 
per cent of the cost is paid by the railroad 
companies affected, 49 per cent by the 
state, and the remaining 1 per cent by the 
county in which the work is located. This 
work is entirely separate from any grade 
crossing work which may be undertaken 
with possible future federal funds. It is 
also separate from the considerable amount 
of grade crossing work which has been 
handled during the past three years di- 
rectly by the state department of public 
works with the aid of federal grants; this 
work has gone forward faster than that 
under the bond issue since the federal 
grant projects have not been subjected to 
the delays and litigation which arise in 
cases where the railroads pay part of the 
cost. 

It is expected that about $3,500,000 in 
grade crossing contracts will be awarded 
by the Department of Public Works to 
be financed entirely out of federal funds 
for 1937. 


Construction League 
Nominates Officers 


At a meeting of the Policy Committee 
of the Construction League, held in Wash- 
ington, D. C., Nov. 18, the nomination 
was voted of William Stanley Parker, of 
Boston, and Carlton S. Proctor, of New 
York, for the office of general chairman 





Wide World Photo 


PRIZE WINNER 


ARTHUR N. TALBOT, to whom 
the John Fritz Medal is to be awarded 
in January, as noted in these pages last 
week, will be the seventh civil engineer 
to receive this award in the 32 years 
since it was first established. Since 
1905, when it was awarded to Lord 
Kelvin, the medal has been given to 31 
persons, no award being made in 1913. 
Those civil engineers who have received 
it are: Alfred Noble, 1910; J. Waldo 
Smith, 1918; George W. Goethals, 
1919; John F. Stevens, 1925; Ralph 
Modjeski, 1930; and John Ripley Free- 
man, 1934. 

Other outstanding recipients of the 
award include George Westinghouse, 
Alexander Bell, Thomas Edison, Orville 
Wright, Guglielmo Marconi, and Her- 
bert Hoover. 





and first vice-chairman respectively. Mr. 
John H. Zink, of Baltimore, was renomi- 
nated for general secretary. Following 
an executive session which considered 
finances and administration policies gen- 
eral discussion was had of matters to be 
taken under consideration by the League 
at its coming general meeting. A state- 
ment was made by W. A. Klinger, presi- 
dent of the Associated General Contrac- 
tors, of the attitude of a contracting 
business toward possible legislation re- 
storing NRA policies. Mr. Sullivan W. 
Jones, assistant coordinator for Industrial 
Cooperation, reported in general terms the 
objectives of the conference on industrial 
cooperation to be held in Washington in 
December. It was voted to send observ- 
ers to the conference without authority to 
act for the league. An extensive list of 
subjects to be considered by the Construc- 
tion League was presented by a special 
committee. In considering the committee’s 
report the announcement was made that 
the finances and organization of the League 
did not permit of developing these various 
projects for some time. It was voted 
that they be recorded for future considera- 
tion when conditions made it possible to 
consider definite action. 
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Metropolitan Water Di. rict 
Sued Over Tunnel Cont: i¢ 


A suit for $838,586 in dan 
been brought against the M 
Water District of Southern Ca! 
the Dravo Contracting Co. of | 
contractor on the 7.2-mile Val, 
nel of the Colorado River Aqued 
tunnel was completed in Oct 
that time the contractor filed a . 
$88,565 for extra work in an as 
section through heavy ground 
it was necessary to remove stce! 1+ 
replace steel supports that collapse!, anq 
claim for $750,000 as represe: ’ 
amount by which the firm wi 
increased its bid had the true 
conditions been revealed to it. 

The two claims are covered 
present suit, in which the contract ns 
misrepresentation and concealment 61 + 
part of the district with reference to yp. 
derground conditions. 

Officials of the district state in answer 
to a request from Engineering 
Record that in their opinion no 
exists by the claim of misreprese:tation 
as the contractor examined the 
and inspected the cores of all drill hole 
along the tunnel line. They point , 
that under the specifications the contrac. 
tor takes full responsibility for all ; 
conditions. The contractor’s bid included 
unit prices for placing tunnel supports 
where required and for tunnel 
No statement was made by the 
Contracting Co. as to its position, 


he 


Contract Let for One Shaft 
For Queens Tunnel at New York 


Contract for the excavation of the Man- 
hattan ventilating shaft for the $58,0(0),() 
vehicle tunnel under the East River from 
Queens to Manhattan, New York Cit: 
been awarded to the Treist Construct 
Co. of New York by the New York ( 
Tunnel Authority. Of the eleven bids 1 
ceived, the Triest Company’s bid of $329,- 
216 was low. The other ten bids ranged 
from $335,600 to $505,200. 

The specifications call for construct 
cf a concrete-lined 60 x 112 ft. shaft 105 
ft. deep. The shaft will be located at 42d 
St. between First Ave. and the river front 

Exproratory Borincs for the East R 
er vehicular tunnel from Manhattan t 
Queens, New York City, indicate that 
several types of ground condition will b 
met. On the Manhattan side, the tub 
will start through Manhattan schist, emer- 
ging from the rock just outside the Man- 
hattan shore line; they will then be driven 
through the clay and gravel bed of the 
river, coming so close to the river bottom 
that it will be necessary to blanket them 
with clay. Just east of this deep sec: 
of the river, the tubes will pass through a 
wall of rock which is a continuation o! 
the Fordham gneiss intrusion which forms 


Welfare Island and the other East River 


islands. The borings indicate that th 
tubes, emerging from this rock format 


will again pass through the river bed, scrape 
the top of another subterranian rock forma- 
tion and finally pass through the rock struc- 
ture of the Queens shore line. The Tunnel 


Authority announces that — satisfactor 


progress is being made on the Quecns 


shaft, now under construction. 
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Robert Rees Dies 


Rohert Irwin Rees, who was to have 
: Dec. 1 from his position as vice- 
oresident of the American Telephone & 
Telegraph Co. to become full-time vice- 
airman of the Engineers Council for 
Deofessional Development (ENR, Nov. 12, 
1036, p. 697), died in Detroit on Nov. 23 
he age of 65. General Rees was a grad- 
te of the Michigan College of Mining 
ond Technology and later attended Har- 
vard University and the New York Law 
School. Upon completion of his schooling 
he decided upon a military career, en- 
sted in the engineer corps, and in 1899 
was commissioned second lieutenant. He 
erved through the Spanish American war 
and the Philippine insurrection and in 1918 
was assigned to General Pershing’s staff, 
with the rank of brigadier-general, in 
charge of all educational work of the 
\ EF. 

General Rees resigned from the army 
n 1924 to become assistant vice-president 
{ the American Telephone & Telegraph 
, which position he held until his death. 
General Rees had been active in the work 
of the Engineers Council for Professional 
Development ever since its inception, rep- 
resenting the Society for the Promotion of 
Engineering Education. Since the founda- 
tion of that society he had been chairman 
{ the committee on professional training. 
He also served as chairman of the ways 
and means committee. 


¢ tired { 





All-American Canal Receives 
Allotment for Power Plant 


_ Allotment by the Public Works Ad- 
ministration of a grant of $1,242,000 and a 
loan of $1,518,000 to the Imperial Irriga- 
tion District makes possible the construc- 
tion of the first power unit on the All- 
American canal. The plant will be built 
by the district at site No. 4, where there 
is an available head of 47 ft. The ultimate 
installed capacity will be 18,500 kw., one- 
half of which will be,constructed at this 
time. In addition, the project contemplates 
increasing the capacity at the irrigation 
district diesel-electric plant at Brawley, 
Calif, from 2,250 kw. to 7,250 kw. for use 
as a standby plant. Power lines serving 
the principal urban and rural districts of 
the Imperial Valley will be constructed. 


The above information was inadvertently 
omitted from the news item relating to the 
district in last week’s issue (ENR, Nov. 26, 
1936, p. 765). 


fe 
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U.S.S.R. Completes Second 
Trans-Siberian Railway 


Completion two years ahead of schedule 
f a 2,000-mi. railway line across Siberia 
was announced on November 27 at the 
Congress of Soviets in Moscow. The new 
line, which is understood to be double 
track, branches north from the old Trans- 
Siberian Railroad at Taishet, about 500 
miles west of Lake Baikal and runs north 
of that lake across Siberia to Konsomolsk, 
about 125 miles north of the Manchukuoan 
Border. At that point the line divides into 
three branches, one running north to 
Nikolai on the Pacific, one east to a new 
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port on the Sea of Japan, now being built, 
and one south to Kahbarovsk, the point at 
which the old Trans-Sibérian swings south 
toward Vladivostok. 


—O-; 


Research Body Organized At 
Ohio State 


More than 200 industrialists and mem 
bers of the faculty of Ohio State Univers- 
ity met on Nov. 6 and 7 at the University, 
in Columbus, Ohio, to discuss the objec- 
tives and program of the newly incorpo- 
rated Ohio State University Research 
Corporation, a joint enterprise of the Uni- 
versity and of Ohio industries to foster 
systematic research in applied science. 

The first day of the meeting was de- 
voted to registration and to an inspection 
of the research facilities and activities of 
the University. A dinner meeting in the 
evening was presided over by George W. 
Rightmire, president of the University. 

At the concluding session, on the morn- 
ing of Nov. 7, David Ross and H. F. 
Meikle, of the Purdue Research Founda- 
tion, described experience at Purdue Uni- 
versity with similar industrial research. 

The incorporators of the new foundation 
are: Charles F. Kettering, president of 
General Motors Research Corporation; 
James R. Lincoln, president of the Lincoln 
Electric Co.; Charles T. MacQuigg, engi- 
neer and manager of the Union Carbide & 
Carbon Research Laboratories; Julius F. 
Stone, chairman of the board of trustees of 
Ohio University; and Charles F. Michael, 
president of the Ohio Locomotive Crane 
Co. and of the Ohio Manufacturers Asso- 
ciation. Hurlbut S. Jacoby is director of in- 
dustrial research at Ohio State University 


SOCIETY CALENDAR 


AMERICAN ASSOCIATION OF STATE 
HIGHWAY OFFICIALS, annual meeting, 
San Francisco, Calif., December 7-10. 


AMERICAN SHORE AND BEACH PRESER- 
VATION ASSOCIATION, annual meeting, 
Washington, D. C., Dec. 14. 


AMERICAN ROAD BUILDERS ASSOCIA- 
TION, convention and highway exhibit, 
New Orleans, La., Jan. 11-15. 


UNIVERSITY OF COLORADO, highway en 
gineering conference, Boulder, Colo., Jan. 
14-15. 


AMERICAN ENGINEERING COUNCIL, an- 
nual assembly, Washington, D. C., Jan. 
14-16. 


AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS, annual meeting, New York City, 
Jan, 20-23, 


ASSOCIATION OF WESTERN STATE 
ENGINEERS, annual meeting, Santa Fe, N. 
M., Dec. 3-5. 


SOCIETY FOR THE PROMOTION OF 
ENGINEERING EDUCATION, MIDDLE 
ATLANTIC SEectTION, fall meeting, New York 


= 


City, Dee. 5. 
NEW YORK STATE SEWAGE WORKS 
ASSOCIATION, annual meeting, New York 
City, Jan. 21-23. 
AMERICAN WOOD PRESERVERS ASSO- 
CIATION, annual meeting, New Orleans, 
La., Jan, 26-28. 


NATIONAL PAVING BRICK ASSOCTATION, 
annual meeting, Detroit, Mich., Jan. 1-29. 





LICENSE EXAMINATIONS 


MICHIGAN, examination for architects will be 
held at the University of Michigan and for 
engineers and surveyors at the University of 
Michigan at Michigan State College, at Michi- 
gan College of Mines, and at Ironwood, on 
Dec. 28-30. 


Personals 


Swney T. Benson has resigned his posi 
tion as engineer for the village of Falconer, 


N.Y, 


F. L, Hacan has been appointed county 
engineer on WPA projects of Hardin 
County, Ky. 


Louis P. Trssrer has been appointed in- 
spector of industrial and public buildings 
tor the province of Quebec. 


Carr. H. Twicuetr has been appointed 
assistant to the United States district engi- 
neer at Kansas City, Mo. 


SiwneEY Bucuer has resigned his posi- 
tion as resident engineer in Wayne county 
tor the Ohio State highway department. 


O. R. Toman and FE. E. Cuirperc, con 
sulting engineers of Lincoln, Neb., have 
organized the Midwestern Engineering 
Co., with headquarters at that city. 


Ar1HUR T. CLark has resigned his po 
sition as superintendent and engineer of 
the department of water, Morristown 
N. J., to become associated with the Bar- 
rett Co. of New York City. 


Byram W.. StTeEELE, chief designing 
engineer of the Tenessee Valley Authority, 
resigned Nov. 14. Mr. Steele has not an- 
nounced his future plans. He came to the 
TVA last spring from the U. S. Reclama- 
tion Service’s main office at Denver where 
he was engineer in charge of design of 
all dams built by the Interior Department 
Mr. Steele was in charge of the struc- 
tural design of Boulder Dam and helped 
design many other dams during the 16 
years he was with the Reclamation Service 


Obituaries 


SetH Perkins, Jr., chief engineer in the 
Miami district for the WPA, died in 
Miami, Fla., on Nov. 11, at the age of 49. 


CuHartes P. Watkins, 81, a retired con- 
struction engineer, died on Nov. 17 in 
Louisville, Ky. 


G. Hersert Haverstock, a bridge engi- 
neer for the Chesapeake & Ohio Railroad, 
died on Nov. 22 in Richmond, Va., at the 
age of 43. 


HerMAN S. MartIN, traveling engineer 
inspector for the WPA, with headquarters 
in San Francisco, was killed in an auto- 
mobile accident on Nov. 12 at Ely, Nev. 


Joun C. Batcoms, a member of the engi- 
neering staff of the New York Worlds 
Fair Corporation, died in New York City 
on Nov. 26, at the age of 58. For the past 
10 years, Mr. Balcomb had been engaged 
in power house construction in the East 
and Middle West and on _ hydro-electric 
work in Nebraska. ; 


Apert T. PERKINS, consulting engineer 
and railroad adviser to the Union Trust 
Co. of St. Louis since 1908 and executive 
officer, engineer, or president of various 
railways, including the St. Louis, Browns- 
ville, & Mexico; New Iberia & Northern, 
Chicago, Milwaukee & Gary; and Apalac- 
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hicola Northern, died in St. Louis on Nov. 
23 at the age of 71. Mr. Perkins graduated 
from Harvard University in 1887 and went 
to work for the Chicago, Burlington & 
Quincy R.R. He left that company in 
1906 while serving as superintendent of the 
St. Joseph Divisioa to become consulting 
engineer and to the St. Louis Municipal 
Bridge & Terminal Commission. 


Water E. Sutiivan, who had been 
practicing as a consulting engineer since 
his retirement in 1932 from his position as 
chief engineer in charge of sewers for the 
city of Cincinnati, died in Cincinnati at 
the age of 66 on Nov. 24. 


Wiuu1Am A. Jones, city manager and, 
before its incorporation as a city, village 
manager of Huntington Wood, Mich., since 
1926, died in that city on Nov. 10 at the 
age of 51. Mr. Jones graduated in civil 
engineering from Syracuse University in 
1910 and after working on railroad and 
water system construction, became engineer 
for the Detroit board of water supply in 
1920, a position he held for six years. 


Frank P. McKrpsen, died at his home 
in Black Gap, Pa., on Nov. 27 at the age of 
65. During the past ten years Mr. McKibben 
designed many of the larger arc-welded 
bridges buildings in this country in his 
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capacity as consulting engineer for Ge 


eral Electric Co. Before taking 
tion Mr. McKibben was acti, 
teaching of civil engineering. A 
uation from Massachusetts 1]; 
Technology in 1894 he served at +! 
as instructor, assistant professor, 
ciate professor in the department 
engineering. In 1907 he became h 
department of civil engineering 
University and in 1919 took a sim 
tion at Union College. In 1924 hx 
his duties at Union College those 
engineer for the city of Schenectad 
In 1925 he resigned both positions 
tice as consultant for General Ek 


CONSTRUCTION STATISTICS FOR THE WEEK 


NGINEERING construction awards 

this week reached the second highest 
weekly volume this year, $74,328,000. This 
high total is due to the highest private 
awards for any week in more than four 
years, $38,517,000. Public volume is $35,- 
811,000, of which federal is $6,325,000 and 
state and municipal, $29,486,000. Cor- 
responding values for a year ago are: 
total, $49,345,000; private, $11,577,000; 
public, $37,768,000; federal, $4,941,000; 
state and municipal, $32,827,000. 

The high private volume is due to heavy 
awards both for industrial buildings and 
unclassified projects. Public buildings are 
also higher this week as are highways 
and waterworks. The classified sub-totals 
are: industrial buildings, $22,458,000; com- 
mercial buildings, $3,895,000; public build- 


CONTRACTS 
(Thousands of Dollars) 


Weekly Average Week 
Dec. Prev.4 Dee.3 





1935 Weeks 1936 
Federal Government $14,735 $5,044 $6,325 
State and Municipal 37,038 20,776 29,486 
Total public...... $51,773 $25,820 $35,811 
rotal private... 7,103 14,866 38,517 
Week's total,.... $58,876 $40,686 $74,328 


Cumulative to date: 


1935. .$1,403,990,000 1936. .$2,194,872,000 


NEW PRODUCTIVE CAPITAL 
(Thousands of Dollars) 





Week Cumu- 
1936 Dec. 3 lative 
State and municipal $4,335 $484,110 
VPWA nen-federal 14,826 168,699 
es: Os «> 6m a cess 26,663 
Corporate issues 9,510 243,502 
PWA loans, Private —1,665* 
Total Non-Federal. .. $28,671 $921,309 
Federal von hove 691,23 
| re eee ee eee 8 I 


Total new capital $28,671 $1,612,546 
Cumulative to date: 
1935. .$2,635,437,000 1936. .$1,612,546,000 


*Tond sales in this classification exceed 
reallotments during current year. 

Note: These figures include private bonds, 
and stocks sold for productive purposes; 
state and municipal bonds for construction; 
WA loans and grants to states and munici- 
palities. RFC direct purchase of bonds for 
self liquidating’ projects, and 25 per cent of 
WPA construction appropriations. 


INDEX NUMBER 


ENR 1913 1926 ENR 1913 1926 
Cost 100 100 Volume = 100 = 100 
Dec., 1936., 220.67 106.07 Nov., 1936..159 7 

Nov., 1936. .212.70 101.67 Oct., 1936..178 78 
Dee., 1935..704.90 93.69 Nov., 1935..171 75 
1935 (Av.)..2°5.22 93.84 1935 (Av.)..135 oS 
1984 (Av.)..128.10 95.23 1984 (Av.)..114 50 
1933 (Av.)..1°4.18 81.80 1983 (Av.)..102 47 


ings, $12,644,000; highways, $9,647,000; 
bridges, $5,941,000; sewerage, $1,296,000; 
waterworks, $1,955,000; earthwork, drain- 
age, $2,173,000; unclassified, $14,319,000. 
The larger projects for the week in- 
clude: rayon plant, Wilbert J. Carter, 
Greensboro, N. Car., $750,000; strip mill, 
Republic Steel Co., Cleveland, Ohio, $15,- 
000,000; blast furnace, Inland Steel Co., 
Indiana Harbor, Ind., $2,500,000; State 
House, Salem, Ore., $2,006,000; completing 
interior of museum and constructing la- 
goon wall, Rosenwald Museum of Science 
and Industry, Chicago, IIl., $3,147,000; 
high school, Menasha, Wis., $535,000; 
Brand Whitlock Homes Project, Toledo, 
Ohio, $1,284,000; superstructure, Jane 
Adams Housing Project addition, Chicago, 
Ill., $2,224,000; highways, Mississippi, $1,- 


517,000; Georgia, $2,319,000; N« 
$854,000; Pennsylvania, $914,000; 
New York, $1,092,000; Masa 
WPA labor, $726,000; water fi 
plant, St. Louis County Water Co., 
Mo., $729,000; Fresno Dam or 
River, Bureau of Reclamation, \ 
$981,C00; 100,000 tons 
sylvania Railroad, Philadelphia, P 
000,000 (est.) ; 82,150 tons steel ra 
track fittings, New York Central R 
New York, N. Y., $5,500,000 (est.) : 
000 tons steel rails, Chicago, Rock | 
and Pacific RR., Chicago, Ill, $1,27 

New capital is made up of PWA 
ments, $14,826,000; state and mu 
bond sales, $4,335,000 and corporate 
ity issues, $9,510,000; a total of 
671,000. 


CONTRACTS~- WEEKLY AVERAGE 


CUMULATIVE CAPITAL AND ENGINEERING 
CONSTRUCTION CONTRACTS AS REPORTED 


BY ENR 
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MOVING AVERAGE-CONSTRUCTION CONTRACTS 


AS REPORTED BY ENR 
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Construction Equipment 


and Materials 


Vibrator for Concrete Pavement 


\ device to permit internal vibration of 
nerete in pavement construction has been 
veloped by the Electric Tamper and 
ent Co. of Ludington, Mich. The 
‘known as the Jackson Paving Tube, 
he attached to any type of finishing 
“hine directly in front of the recipro- 
screed. It consists of a 4-in. steel 
panning the width of the pavement to 
» 3 in. of the side forms, upon which 
; unted an electric vibratory motor 
wered by a portable gas-electric gener- 
unit mounted on the finishing ma- 
A lever is provided to raise and 

lower the tube. 

The vibratory tube works within the 
roll of concrete carried by the screed and, 
the manufacturers claim, does a complete 

ling and compacting job, working so 
close to the transverse joints and side forms 
as to require no additional puddling devices. 
1e use of this machine is said to permit 


ma 
itil 


ne, 


the use of a very dry mix; thus, it is said 
to be possible to handle a 1-in. slump con- 
crete and still leave a plastic material for 
the finisher. 

af 


Leipzig Trade Fair 
Held in February 


The Leipzig Trade Fair will be held 
from Feb. 28, to March 8, 1937, inclusive. 
The spring fair will be the 1,977th session 
f this Fair, covering a period of over 
700 years. 

General recovery of international trade 
is apparently indicated this year by an 
ssured attendance of 200,000 exhibitors 
and buyers from 74 companies. The fair 
will comprise over 8,000 exhibits of the 
industrial and art products of 24 of the 
leading producing countries. 


—+o— 


New Equipment in Brief 


Excavator—The new 1 yd. excavator just 
announced by the Harnischfeger Corp. of 
Milwaukee, is said to be the first excavator 
of this size to be equipped with tractor 
crawlers, The weight of the new model has 
been greatly reduced by the use of high ten- 
sile steels and electric welding. 


Glass tile—The U. S. Glass Tile Co. of 
Chicago, Ill, has developed a new method 
of applying structural glass tile. A sheet 
of glass coated with a specially prepared 
mastic is held in place by a metal binder, 
folding over the slightly beveled edge of 
the glass but not projecting over the face 
of the glass. This binder is embedded in 
reinforced concrete, thus forming a solid 
load-bearing block. It is said that in this 
type of glass tile construction all stress 
is confined to the concrete backing, leaving 
the glass surface free for expansion or con- 
traction and reducing breakage or cracking 
‘oaminimum, Should breakage occur, indi- 
vidual tile can easily be replaced. 


Publication of House Organ 
Marks Centennary 


The Baldwin-Southwark Corp. of Phila- 
delphia devotes Vol. 1, No. 1 of their new 
quarterly house organ, Baldwin-Southwark, 
to a centennary issue marking the hun- 
dredth anniversary of the founding of the 
company. 

The 28-page publication includes a brief 
biography of Samuel Merrick, founder of 
the company; histories of the three com- 
panies which have been merged to form 
Baldwin-Southwark, the Southwark Co., 
DeLaVergne Refrigerating Co., and the 
I. P. Morris Co.; and a history of the 
Pelton Water Wheel Co., associated with 
Baldwin-Southwark as a subsidiary of the 
Baldwin Locomotive Works. 
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BIG BUCKET 
This coal bucket, the 


ever built the 
makers say, will take 12 tons of coal at a 
bite. The bucket weighs 23,000 Ib., stands 18 
ft. high overall, and has a jaw spread of 19 
ft. It was manufactured for the Pittsburgh 


largest 


Coal Co. by the Hayward Co, 


Manufacturers’ Activities 


+ Bropertck & Bascom Rope Co. has 
opened a branch office and warehouse in 
Chicago. 

+A New England office has recently 
been opened in Boston by the Lrens & 
Norturup Co. to handle their complete line 
of instruments. 


+ The Linpe Air Propucts Co. of New 
York City has opened a new district office 
in Charleston, W. Va. <A. R. O’Neal has 
been appointed district manager. 


+ Appot A. Hanks, Inc., San Francisco, 
Calif., has just celebrated its 70th anni- 
versary. The firm, which was founded by 
the father of the present president, special- 
izes in inspections, in the testing of cement, 
aggregates, steel and building materials and 
in the assay and analysis of metal products 
and ores. 


Distributor Appointments 


+ Appointment has been announced of 
Industrial Supply Co. as the Salt Lake 
City distributor for the Lincotn ELEctric 
Co. of Cleveland, Ohio. 


+H. B. Fuller Equipment Co. has been 
appointed as agent in the Cleveland terri- 
tory for the Easton Car & CoNnstrRUCTION 
Co. of Easton, Pa. 


+The Korenrinc Co. of Milwaukee, 
Wis. has recently appointed three new 
distributors. The Arizona Lumber Co. of 
Phoenix will handle Koehring products in 
Arizona. The Dallas territory is to be 
handled by the Leland Equipment Co. of 
Dallas, Texas. The Roanoke Tractor & 
Equipment Co. of Roanoke, Va. will serve 
the Virginia territory. 


+ Gar Woop Inpustries, Inc. recently 
announced appointment of the following 
distributors: Shaw Sales Co., Billings, 
Mont.; A Fassnacht & Sons, Chattanooga, 
Tenn.; Baker Equipment Engineering Co., 
Charlotte, N. C.; Lone Star Equipment 
Co., El Paso, Texas; Mississippi Truck 
& Signal Co., Jackson, Miss.; C. W. Rath- 
bun Co., Oklahoma City, Okla.; Allison 
Steel Manufacturers Co., Phoenix, Ariz.; 


Phelps Auto Car Co. Salt Lake City, 
Utah; Union Iron Works, Spokane, Wash. 
These distributors will handle products of 
the hoist and body division of Gar Wood 
Industries. 


Personnel Changes 


+A. R. Ellis has become president of the 
PirTtspuRG TESTING LABORATORY. 


+E. C. Swann has joined the New York 


office staff of NATIONAL GUNITE CON- 
TRACTING Co. 
+ Earl E. Stearns has been appointed 


sales manager of the BARBER-GREENE Co. 
of Aurora, Ill. 


# The Kennepy Vatve Mrc. Co. of EI- 
mira, N. Y. have appointed Leonard E. 
Shaffer Pacific Coast manager. 


+ The Emsco Derrick & EguipMent Co. 
have appointed Richard A. Wheeler sales 
manager of their tractor equipment divi- 
sion, 


+ The street lighting department of the 
HoLopHANE Co., of New York City, has 
been put under the managership of Stuart 
R. Williams. 


+ INLAND StEEL Co. of Chicago has ap- 
pointed Wallace W. Smith as assistant 
vice-president in charge of the sale of 
structural shapes, plates, and tiling. 


+ Frank Cordes, formerly senior vice- 
president, has been elected president of 
the BLaw-Knox Co., of Pittsburgh, to 
fill the vacancy caused by the death of 
Mr. Irvin F. Lehman. 


+ Everett Chapman has been appointed 
president and Robert J. Whiting vice- 
president of Lukenweld, Inc., a division of 
LuKENS Sreet Co. of Coatesville, Pa. 


+ Recent appointments by the Riversipe 
Cement Co. include Warren H. Leonard, 
to the office of general manager; John E. 
Allen, to the office of sales manager; Hol- 
ton C. Dickson, to the office of assistant 
sales manager. 
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BUSINESS SIDE OF CONSTRUCTION 


November 5 Per Cent Over 1935 
ENR Cost Index Rises to 220.67 


4; NGINEERING construction for No- 

vember totalled $162,743,000 compared 
with $154,973,000 a year ago, a 5 per cent 
gain. The drive a year ago to get PWA 
work under contract swelled the public 
works volume and with it the total volume 
in November and December to the high 
months for the year which is contrary to 
the usual seasonal trend. No such artificial 
influence is present this year. The public 
work is lower than last year’s accelerated 
volume while private construction shows 


$24,301,000; 
$15,187,000. ; 

The volume index for November is 159 
compared with 171 a year ago. The sharp 
rise in construction costs is responsible for 
the lower volume index. This means that 
while dollar volume is gaining, the physical 
volume it represents is below a year ago 
for November. 

Industrial building awards recorded the 
highest monthly average since May 1930, 
while highways, public buildings and com- 


public, $130,672,000; federal, 
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November last year was the on! 
that went over $10,000,000 in 
awards while five months this , 
exceeded this figure. : 
New England awards dropped : 
cent of last month and below 
South and West of Mississippi 
below last month and last year, F 
with practically the same volum 
month dropped below last year. 
West, below last month’s volume, ; 
last November’s and Middle 
gained over both last month and las: y; 


New Capital 
PWA allotments netted an incr 
$29,782,000 in new capital for | 
while state and municipal bond 
talled $50,837,000 and corporate 
issue sales, $23,854,000 for the mon: 


Materials 








substantial gains. The volume sub-totals mercial building activity dropped below Portland Cement—Production fo: 
are, for 1936: private, $59,462,000; public, last month. Both industrial and commer- ber is reported at 12,470,000 bbl. by 
$103,281,000; federal, $20,177,000. For cial buildings gained substantially over last Bureau of Mines, shipments, 1 
1935, corresponding values are: private, year, 272 and 62 per cent respectively. bbl., stocks, 18,119,000 bbl. Product 
ENGINEERING CONSTRUCTION CONTRACTS REPORTED IN NOVEMBER, 1936 
Four Weeks Thousands of Dollars (000 Omitted) 
; : --- United States————____.___ ( 
New Middle Middle West of Far November -——Eleven Months—. N 
Public Works England Atlantic South West Mississippi West 1936 1936 1935 
Waterworks 7 850 64 195 718 1,760 3.644 85 378 66 , 202 
Sewerage oe seo . 121 2.959 1,073 4,277 1,284 435 10,149 113,144 83 681 
Bridges, publi ; : 1,555 2,084 1,960 2,417 2,342 939 11,297 157 , 271 69.783 
Earthwork and w.cerw 19 2,546 1,653 154 3,535 1,376 9,283 164,929 210,417 
Streets and roads 1,774 9,167 3,511 5.535 7,488 3,073 30,548 450 ,906 292 , 201 
Buildings, public 702 3.188 1,512 6,810 4,845 2,528 19 585 410,061 226 , 261 
Unclassified, public 15 15,833 1,010 646 308 963 18,775 113,847 63 374 
Total public — 4,243 36,627 10,783 20,034 20,520 11,074 103, 281 1,495,536 1,011,919 6, 278 
Federal government (included in above 
classification 126 4,258 2,575 4,611 6,180 2,427 20,177 295 ,693 303 ,324 
Private 
Bridges, private . 550 ltl an eer : 573 11,714 10,957 
Buildings, industrial 765 11,986 5,731 3,976 2,755 6,600 31,813 259,847 163 565 4 
Buildings, commercial 390 15,860 450 jee) sbbe hone 300 18,160 246 495 103 ,687 { 
Unclassified, private 53 3146 1,258 2,077 1,672 3,510 8,916 106 ,952 64,517 
Total private eel 1,208 28,742 7,439 7,213 4,450 10,410 59,462 625,008 342 ,726 4 
November, 1936 (4 weeks 5,451 65,369 18,222 27 , 247 24,970 21,484 162,743 Senko ee Baa ; 10.793 
October, 1936 (5 weeks 13,665 73,997 31,715 35,920 37,849 26 996 220,142 ce, Eee hee ds 8.09 
November, 1935 (4 weeks 9,534 51,212 23,131 17,205 29 639 24,252 154,973 oie jewe<'en 2 } 
Eleven months, 1936 131,387 705 O85 273,513 359 306 391,828 259,425 (ts pbs ae sa <dis ewe St, 
Eleven months, 1935 86,245 390,816 1389 , 887 240,069 251,563 TE gt2Gecvagee- ssn 400066 1,354,645 80,589 


ENGINEERING CONSTRUCTION REPORTED 
O=--1935 i936 
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TERRITORIAL DISTRIBUTION 


BY ENR WEEKLY AVERAGES 


CLASSES OF WORK 
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Liaments in October gained 66.0 and 488 
. over last year. Stocks at mills 
ei 6 per cent lower than a year ago. 
ry » of production to capacity is 56 
for ber and 56 for September com- 
: ith 33.1 for October, 1935. ; 
ol -The average operating rate of 
mpanies having 98 per cent of steel 
of the industry who report to 
As in Iron and Steel Institute is 74.3 
vember compared with an average 

} a month ago and 53.2 a year ago. 
Effective December 1, steel prices are 
up m $2 to $4 per ton. Standard rails 
- reased from $36.375, which price has 
ince November 1933, to $39 per gross 





New business booked by the fabricated 
structural steel industry during October 
ed a further increase according to 

. American Institute of Steel Construc- 
Total new business for the first ten 

hs of 1936 was 23 per cent larger than 











the total for twelve months of 1935. Ship- 
made during October were the 
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largest in volume of any month this year 
with the exception of June and July. 

Lumber—Lumber_ production, reported 
to the National Lumber Manufacturers 
Association, averaged 62 per cent of the 
1929 weekly average. Shipments averaged 
62 per cent of the 1929 average. 


Building Permits 


\ccording to the latest summary com- 
piled by Dun & Bradstreet, Inc., the vol- 
ume of building permits during October 
it 215 cities amounted to $90,686,556, com- 
pared with $88,696,190 in September, and 
$06,965,705 for October a year ago. 

New York City fell behind the rest of 
the country last month, the total reaching 
nly $16,282,663, against $17,331,441 dur- 
ing September and $21,474,945 in Octo- 
ber, 1935. This represented decreases of 
6.1 and 24.2 per cent, respectively. 


' j j | 
ENR CONSTRUCTION, — 
COST IN DEX 
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Outside of New York (214 cities) build- 
ing permits reached the sum of $74,403,- 
893, the highest, with the exception of last 
July, since 1931. Comparison with the 
September figure of $71,364,749 showed a 
increase of 4.3 per cent, while ad 
with the October, 1935, total of $45,490,760 
revealed a rise of 63.6 per cent. 


Labor 


Gains of 2.4 per cent in employment and 
4.9 per cent in pay rolls for October are 
shown by reports received from 9,687 con- 
tractors in the private building construc- 
tion industry reporting to U. S. Bureau 
of Labor Statistics, Department of Labor. 
These contractors employed 122,200 work- 
ers in October who were engaged in the 
erection, altering, and repairing of private 
buildings. A comparison of employment in 
this industry in October 1936 with Octo- 
ber 1935 shows an increase of 25.7 per 
cent over the year interval, while pay rolls 
over the same interval show a gain of 
43.2 per cent. Employees engaged on pro- 
jects financed by the Public Works Ad- 
ministration, Reconstruction Finance 
Corporation funds, or regular appropria- 
tions of the Federal, State, and local gov- 
ernments are not included in the private 
building construction totals. 

Employment on projects of the works 
program was 3,252,000 in October, an in- 
crease of 67,000 over the number employed 
in September. The increase occurred on 
that part of the program operated by the 
Works Progress Administration and was 
accounted for wholly by an expansion of 
employment in the drought areas. More 
than 2,646,000 of the total number engaged 
on the works program were employed on 
projects operated directly by the Works 
Progress Administration. 

In October, approximately 300,000 work- 
ers were employed on construction projects 
financed by the Public Works Administra- 
tion. Compared with the 323,000 employed 
in September, this was a decrease of 23,000 
or 7 per cent in the number of wage 
earners. 

Construction employment in New York 
State dropped 1.8 per cent from Septem- 
ber to October. Pay rolls dropped 2.7 per 
cent and man-hours 3.2 per cent. The only 
general gain in employment, pay rolls and 
hours from September to October was re- 
ported by general building contractors. 
Highway and miscellaneous general con- 
tractors employed fewer workers and re- 
duced pay rolls and hours. Sub-contractors 
employed a few more workers in Octo- 
ber than September but reduced pay rolls 
and man-hours. These statements are 
based on the reports of more than 1,600 
contractors reporting each month to the 
New York State Department of Labor’s 
Division of Statistics and Information. 

The Bureau of Labor Statistics, Depart- 
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ment of Labor, has reported to the Public 
Works Administration that during Sep- 
tember average wage hourly earnings 
reached the highest point since the pro- 
gram of the Public Works Administration 
was initiated in July, 1933. Reports from 
48 state offices indicated that the average 
pay of PWA workers employed on both 
federal and non-federal programs during 
September was $.776 per hour according 
to their compilation. The lowest average 
wage during the course of the program 
was that of $528 per hour in October, 
ana Hourly wage earnings over the 
hree-year period average $.652. 

Unskilled workers on the new sewage 
disposal plant in Denver, employed in two 
shifts of 5 hours each to get a 10-hour 
day went on strike October 27 for a 7- 
hour day. The controversy was settled 
October 29 by agreement on an 8-hour 
day. The wage rate, 623 cents an hour, 
remains the same, 


ENR Cost and Volume Index 


HE Engineering News-Record Con- 
struction Cost Index rises to 220.70, the 
highest value since May, 1924. This rise 
is due to increases in steel and lumber 
prices and further stiffening of labor wage 
rates. 
The ENR Volume Index for November 
is 159. 


INDEX NUMBER 


ENR 1913 1926 


ENR 1913 1926 
Cost = 100 = 100 


Volume = 100 = 100 


Dec., 1936. .220.67 106.07 Nov., 1936..159 70 
Nov., 1936. .212.70 101.67 Oct., 1986..178 7% 
Dee., 1935..194.90 93.69 Nov., 1935..171 7 
1935 (Av.)..195.22 93.84 1935 (Av.)..135 58 
1934 (Av.)..198.10 95.23 1934 (Av.)..114 50 
1933 (Av.)..170.18 81.80 1933 (Av.)..102 47 
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CEMENT, AGGREGATES AND READY-MIXED CONCRETE—F.O.B. CITY 


——PORTLAND CEMENT—. 





-—SAND AND GRAVEL— CRUSHED STONE CRUSHED SLAG co \CRET 
Re : 
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Per bbl.. carload lots, including 40c. per Per ton, carload lots Per ton, carload Per ton, earload 
bbl. for bags, cash discount not included Gravel, Gravel, lots lots, f.o.b. plant 1:2:4 
Cloth Bags* Paper Bags Bulk 1} in. fin. Sand 1} in. fin. 14 in. ain more 
Atlanta ee te eee $2.83 $2.58 $2.50 $1.60 $1.60 $1.55 $1.69 $1.92 $1.69 $1.69 $8 59 
ae 2.66 2.41 2.21 1. 80% 1. 80¢ 1.30% 1.80% 1.80% 1.80 1.80 3 
Birmingham...... 2.40 2.15 1.95 1.80 1.80 1.45 1.00 1.00 90 1.15 45 
Boston i te aie 2. 42 2 12 1.92 l 40. 140 __ -90 1. 40 1.40 aaa f 
CNG Sn ce cnan on nis i 2. 50 2.25 2.10 1.50 1.50 1.50 1.80 1.80 1.00 ~—*1:«. 00 = 
C SN. oe2 0s00008 2.59 2.25 2.05 1.20 1.20 1.30 1.8 oe. neces?  Wersks 7 
Cleveland............ 2.46 2.21 ee 1.40 1 40 1.45 1.60 1.60 1.75 1.75 : 
I aah oe a 2.45 2.2 2.00 1.55 ‘2 1.30 1.95 DOE aE sali a tin 
SE Ee cea ns 3.09 2.84 pee 1.20 1.40 90 - cia 3 : ct = 
ids datcneke> 2.25 2.00 1.80 1.30 1.30 1.20 1.50 1.75 1.40f 1.50f 95 
Kansas City.. 2.51 2.26 2.06 1.85 1.85 1.15 1.85 oe Seeccee i ivdoe re 65 
Los Angeles 2. 32, 2.12 ‘ 1.20 _1.20 .90 1. 20 Oct a a ane 3} 
Minneapolis....... 2.8) ‘ ; 2.35 1. 00° 1.00” . 259 1.00p 1S 9ss4s depos Yn 
re s braces 1.70 . 89 .85 1.00 1.203 ee ~~ betes.) wae 5 
New Orleans........... 2.50 2.30 2.05 1.50 1.50 ieee - ddawe peneeee,Cteaenes | hagere 3 
SY EE sn a ones 2.70% 2.45t 1. 20t* 1. 20¢* . 70t* 1.75t* I aD Reet a de ig 
Philadelphia 2.68 2.43 2.23 1.45% 1.55t 1.153 2.60% 2.75% 1.00% 1.00f : ca 
| aa 2. 46 2.21 1.61 1. 50t 1.50 1 40e 2.25 a.oe8 1.50 1.50 
SEED tS orsign seas 2.53 2.28 : 1.60f 1. 40$1.25/1. 40 oFSe + Ie -65/.95§ .50/.95§ f 
San Francisco 2.72 PF 2.20 1.35 1.35 1.35 1.50 mr. Siwe, -< odes 7.53 
ES eho saga eeu 2.95 2.70 eo 1.00 1.00 1.00 1.44 SUMe. SS avever: . Carus 6.75 
*10c. allowed for each returnable bag. tPercu.yd. tDelive wel. §F.0.b. Granite City, Ill. *Bargelots alongsidedock. »f.o.b. plant. s5tonsormore. ,Within 3 
Pub Square. ston. d 5°% discount for cash. D Discount 35c. 500 to 2000; 70c. 2000 to 5000; 95c. over 5000. 
CURRENT MAXIMUM PRICES RECEIVED AT CEMENT MILL 
Charge for bags not included. For cloth bags. add 40c. per bbl.; 10c. refund allowed for each returnable bag; for paper bags add I5c. per bbl., not refundable 
Bagged Bulk Bagged Bulk Bagged Bulk 
Alpena, Mich $1.50 $1.45 Ironton, Ohio.......... $1.50 $1.45 North Birmingham, Ala...... $1.75 $1.70 
SO eee 1.70 1.63 TR, cong it Seb56R ESS 4 9S .70 1.65 Richard City, Tenn. < 1.85 1 80 
Crestmore, Calif... ... am 1.72 SSE aun winine sa bok a8 1.70 1.65 Saginaw, Mich..... - 1.40 
Dallas, Tex. (Inc.5c. tax) .... 1.80 1.75 Limedale, Ind 1.70 1.65 EN GND. S wat 6 e504 owe 1.80 
Hannibal, Mo...... a 1.70 1.65 Mason City, Ia 1.70 1.65 ee So ee 1.65 ( 
Hudson, N. Y. 5 Nie 1.75 1.70 Norfolk, Va cea as 1.76 1.71 Waco, Tex. (Plus. 5c. Tax in Texas) 1.75 7 
Independence, Kans ; 1.70 1.65 Northampton, Pa 1.65 1.60 Wyandotte, Mich............ 1.45 4 
Cash Discounts, Cement, to Contractors: truck delivery, 2% for cash on 10th of month: on carload deliveries, no trucking, same as dealer cash discount, !0c p 
bbl. for payment within 15 days ofdate of invoice. 
STRUCTURAL CLAY BUILDING TILE, BRICK AND LIME—DELIVERED 
STRUCTURAL CLAY TILE — STRUCTURAL CLAY TILE—-LOAD .-——— BRICK ——, ——_———_-LIME-— 
PARTITION—SCORED BEARING—SCORED Per M, in quantity, Per ton, in papers carload 
Per M, lots of 2,000 pieces or over, Per M, lots of 2,000 pieces or over, Common Straight Hydrated Common = Pulverice 
3xt2xt2in. 4xi2x!2in. 8xi2xi2in 8xi2xi2in. Oxt2x12in. 12x12x12in. backing hard finishing hydrated or lump 
Oi ok $71.10 $75.80 $142.10 $170.50 $199.00 $227. 40 $12.25 $14.25 $19.50 $14.00 $14.00 
Baltimore....... 91.00 98.00 183.00 219.00 315.00 390.00 13.00 3" 00 20.00 14.00 25.00 
Birmingham... .. 78.75 84.00 157.50 189.00 201.25 242.00 15.00 9.00 3, 00§ 1.75§ 2. 254 
Boston... ... 79.900; 85.2061 159.754: 181.05,: 237. 30.1 271.20, 15.00 8.50 20.00 15.50 3.50 
Chicago oink 66.00 70. 40 132.00 174.30 214.40 245.00 10.20 20 18.00 13.40 14.00 
Cincinnati....... 58.85 62.80 117.75 141.30 169. 26 209. 56 17.50 17.50 15.97 12.48 : 
Cleveland....... 45.00 48.00 90.00 108.00 138.50 158.50 15.00 15.00 16. 00k 14. 00k 2.¢ 
Dallas 68.00 67.00 140.00 160.00 190.00 260.00 13.50 24.00 19.00 16.00 1. 55; 
Denver........+ 78.50 88.00 141.50 166.50 196.00 225.00 11.50 15.00 30. 00k 22. 00k 22. 50k 
Do cewiaece 71.85 76.65 143.70 230.00 280.00 325.00 12.50 13.50 18.00 15.00 15.25 
Kansas City .... 64.50 66.50 81.00* 125.50 159.75 186.25 13.00 22.00 18.90 12.40 10. 35 
Los Angeles. . . 77.50 94.25 134.00* 188.00 232.50 311.50 11.50 14.00 18.70 rey 19.70 
Minneapolis... .. 80. 15s 85. 50s 145. 40s 167. 75s 175. 25s 243. 70s 13.10 15. 10x 25.50 21.00 23.00 
Montreal........ 84. 00s 96. 00s 180. 00s 273.00 : 15.50 20.75 25.50 17.00 11.00 
New Orleans... 69.00 69.00 129.00 155.05 203.25 251.70 13.00 = 18.40 11.25 2 
New York. 78.40 83.60 125. 40* 193. 30f 238. 80T 295. 60T i ei 20.00 15.50 20.00 
Philadelphia. 86.00 90.00 150.00 200 . 00 240.00 280.00 18.00 20.00 16.35 11.25 10.75 
Pittsburgh. . . 58. 40c 62. 30¢c 116. 85¢e 165 00c 217 00c 250. 00c 16.50 25.00 17.20 14.50 2.22 
St. Louis... .. 62.00 65.00 120.00 180.00 234.00 280.00 15.00 18.00 22.00 16.00 2.00; 
San Francisco 84.00 94.50 225.00 aa ea ; 15.00 18.00 -55§ - 40§ 2.05 
Seattle 84.00 95.00 180.00 198.00 a ey oo 15. 50¢ 18.50 30.00 20.00 28. 604 
6x 12x! 2in. “+F o.b. Perth Amboy,N.J. {Persack. §Per bbi.,200Ibs. ,Per ‘bbl. 180lbs. gper bbl. 280-lb. kLCL. ‘less $1 cash 15 days. ‘lump. 
Smooth xSelected common. ;Carload lots delivered to job. 
ROAD SURFACING MATERIALS—F.O.B. CITY 
Ne 
PAVING BKICK AND BLOCKS PAVING ASPHALT ASPHALT BINDERS— CUTBACK BOAD OILS ASPHALT 
Granite Brick Wood FLUXES ASPHALT EMULSION 
per M, lots per M, _ persq.yd., Per ton, less than 80 Per gal., 80-300 pene- 
7 50,000, 3x4x8in., 3} in penetration, tration, Per ton, Per gal., Per gal., 
4x4x8in., carload lots 16-Ib. treat, Tankcar Drums Tankcar Drums Tankear Drums Tank car Tankcar = Drum 
Mtionte... i. ncce $ 75.00 $35.00 $2.25 $17. 402 $ 2.622 $0.06872 $0. i $18.15? $26. 7 $0. 6872 $0.0875 $0.0875 
Baltimore...... 108.00 44.00 2.25 17.00 22.00 .075 .09T Ser 4 — Seece aoe oe ; 
Birmingham.... 110.00 25.00 weet 19.00 24.00 .0878 128 - Lor :137t Rake .06 : 3 
Boston 75.00 46.00 2.80 17.00 22.00 .07e .095e 09te .12te 07e .095¢ 1 25¢ | 
Chicago 140.00 42.00 2.50 17.00 21.00 16, 09 20.00 “7 045 .09 135 fe 
Cincinnati 115.00 37.00 i. 13.47 17.47 ae. eee 17.00 essa 055 .08 ‘ 
Cleveland 100. 00t 32.59 285 17.50 21.20 1075 094 085 :055¢ 0575 °085 ‘095 
Dallas wre 30. 00 aie. 18.00 21.75 .065 16 18.75 26.2 .055 -085 .11/. 135 
Detroit 37.00 16.80 21.00 iss | eae 15.25 20.25 055 tl 15 
Kansas C ity... icwud 40.50 ; 18.50 23.50 17. 50# 22.50# .077t . 107t .057 sue 15 
Los Angeles. . ° 50.00 aoe 10.34 14.50 10.342 14.508 age Se, a .042 . 06 42 
Minneapolis aaah ae : 1.751 18. 20 24.70 098 098 oo 21.85 34.65 .048 abe 
Montreal....... 85.00 60.00 3.62 14.00 20.00 . 10 .0975t ae —_— mL 165 
New Orleane 100.00 32.00 ad 15.20 18.75 . 068 “095 .075T .0785 wu 
New York... 120. 00§ 65.00 2.75 17.00 22.00 .075 .10 [09 1 exean 7075 tl 
Philadelphia. 110.00 45.00 2.23 13.50 18.00 .05 :08 .05 O8t 045 .08 a 
Pittsburgh 115.00 40.00 19.00 24.00 -077 .1425 .086T 1217 a “wanes 
St. Louis 115/120 35.00 19.20 24.20 .077 . 107 .082 12 ¢ -045 .09 125 
San Francisco... ..... 50.00 12.00 18.00 12.00% 18.00% 12.50% 23. 008 .04 .0575 117 
ME aninss: ~sweesk 35.00 25.50 25.50 17.00% 23.00% 15.00 ane .03 19 20 
Note: Paving asphalt, tank car or boat, f.o.b. Maurer, N.J., per ton, Bermudez, $25.00; Trinidad, $21.00. *Per sq. yd. tPer gallon. 24}x6x5tin. #perton 


{4x5x9-in. Av.*Mexican.*Local reduction due to 20% reduc tion intra-state class freight rates, only Georgia affected 


1 2}in. 6 to &lb. treatment. 
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CURRENT PRICES OF CONSTRUCTION MATERIALS 


IRON AND STEEL PRODUCTS—BASE MILL PRICES 














STRUCT. REINF. RIVETS WIRE SHEET STEEL RAILS TRACK SUPPLIES 
SHAPES- BARS $-in. struc- NAILS PILING Per Gross Ton Angle Std Tie Track 
PLATE 2-in. billet, tural Base Base Standard Light Re-rolled bars spikes plates bolts 
' nahem... 92:40 $2.10 $3.15 $2.55 sree $39.00 $35.00 $34.00 $2.70 $2.75 $2.125 $3.75 
: - et 1.95 2.10 3.15 2.15 $2.35 39.00 35.00 34.00 2.70 2.75 2.125 3.75 
; sburgh ‘ 2.075 2.05 3.05 2.05 2.25 39.00 35.00 34.00 2.70 Soe! 2. aes 3.75 
IRON AND STEEL PRODUCTS—F.O.B. WAREHOUSE, PER 100 LB., BASE PRICE 














F.O.B. STRUCTURAL REINFORCING BARS EXPANDED METAL LATH --WELDED FABRIC REINFORCING SHEET 
WAREHOUSE SHAPES Per wa’ tin, base ~Per 100 oqyd.. , carload lots—~ Per 1008.f., carloadlots—  6x6in., No PILING 
Per 100 Ib., Std. diamonc Std. ribbed 4xl6in.,No. 4x12in., No. 6 & 6 wires Per 100 Ib. 
base price New billet “Rail steel mesh, 3.4 Ib. 3.4lb. 5&10wires 8 & 12 wires Per sq.vd base price 
Atlanta. .sseeeeeeeees $3. 36 $2.34 $2.19 $21.00 $23.00 $1.58 $1.20 $0. 1494 $2.70 
Baltimore....--++e5* 3.25 3.00 2.85 26.00 28.00 1.45 Vil . 1368 2.70 
RostGlh.scsssocncsssce 3.64 2.823 1.962 22.00t 24. 00T 1.51 1.15 . 1422 2.57 
oamed 3.30 2.10 1.95 20.00 22.00 144 iu 1359 2.35 
ae 3.52 3.25 3.25 25.01 29.50 1.43 1.10 . 1350 
( an ee 3.31 2.79 2.60 20.00 22.00 1.42 1.09 . 1332 
Dall ites chess 3.452 2.8252 2.675% 22.00 28.00 1.69 1.27 . 1593 3.005 
De od ; 4.05 3.76 3.6) 22.00 S25. 00 1.70 1.27 1611 : 
Netrddh. «oo ensacees 3.52 2.20 2.05 20. 00+ 22 00T 1.45 ttt 1268 2.33 
ceenenthey er rwee 3.85 2.75 2.60 19.00 21.00 1.55 1.18 1467 2.79 
Los Angeles......... : 2.35 2.475 23.00 27.50 1.72 1.29 1629 2.65 
Minneapolis ; 3.55 2.86 2.71 22.00 26.00 1.54 1.17 1458 2.678 
Spe ace dae 3.25 2.15 2.15 32.50 35.50 2.46 1.82 ~ 253 2.30 
New Orleans....----> 20.75 23.75 1.59 1.20 . 1503 
New Wali sssscvces's 3.47 2.50 2.35 17.50 20.50 1.48 1.13 . 1395 2.60 
Philadelphia 3.10 3.06 2 22, 20.00 ee 400— =e“ t;$ ea . 1377 2.56 
irtahaaNES fcc es<ioss« T.90¢ 1.85 1.90¢ 20.00¢ 22.00¢ 1.38 1.07 ~1296 2.425 
Gb LONE. 5 occ eaceces 3.55 2.45 2.30 22.00 25.00 1.45 rut . 1768 2.30 
San Francisco. 3.50 2.475 2.325 24.50 26 50 1.72 1.29 1629 300 
Seattl 3.55 2.50 24.50 26.50 1.72 1.29 . 1629 2.60 
aiees Mill Price. Note: Shapes, bars and piling subject to quantity discounts. Mill Price plus freight to Minneapolis. _tf.o.b. delivered 2f.o.b. Houston 
RED LEAD WHITELEAD ——READY-MIXED PAINT—. —-ROOFING SUPPLIES Carload lots, f.0.b. factory 
Per 100 lb. Per 100 Ib Per gal., drums Rolls, slate Asphalt Tar felt, Asph alt Tar pitch, 
in 500-lb. lots in 500-lb. lots# Ferric surfaced, 85- felt, per per 100 coating, 350 1b. bbl., per 
oy in oil Graphite* Aluminumft Oxidet 90 Ib., per sq. 100 Ib Ib per gal, ton 
Se ee $7.75 $11.00 $1.60 $2.50 $1.40 $1.94 $1.70 $1.70 $.36 $25.60 
Baltimore......-- 7.00 10.50 1.45 2.25 1.70 2.03 3.00 3.00 35 25.00 
Birmingham...... esa? 11.00 y i 2.35 1.85 2.01 v.28 1.77 .36 22.00 
Boston...... 7.00 10.50 1.85 2.65 .0475x 1.75 3.10 3.10 . 42 20.00 
Chicago........-- 7.00 10,50 1.35 ae s+.0% 2.35 2.16 2.16 34 33.00 
Cincinnati...... ‘ 7.00 10.50 1.45 2.50 1.40 2.40 2. 39K 2. 39K 36 21.00 
Cleveland........ 7.00 10.50 1.70 2.45 1.40 1.55 1.75« 1.75« .23 19.00 
Dallas ree 7.25 11.50 1.80 2.10 2. 35% 3.80 3.80 14 35.00 
TORE, 44286 <6 7.50 11.25 2.55 2.25 3.55 3.55 35 30. 00 
Deni bcccsce sce 7.00 10.50 1.65 2.30 1.40 2.50 2°65 2.50 135 30.00 
Kansas City...... 7.00 10.62} 1.65 2.65 1.10 1.82 315 3.15 .25 24.50 
Los Angeles : 7.29 10.75 1.60 2.25 2.39 2.00 1.50 .45 . 
L 7 ities ace letabiaaeapiaae ae niaaiinaniaaad so a immeilgeneipnitpguassomsansaptnieibech theta a 
Minneapolis...... 7.00 10.62} <4 . 1.75v 1.624y 1.624y 29 23.80 
Montreal......... al 8.20 2.00 4.75 2.40 2.50 1.60 1.83 . 50 1.52§ 
New York........ 7.00 10.50 ‘72 2.35 1.50 1.75 1.625 1.62K . 232 22.00 
Philadelphia 7.00 10.50 2.50 2.95 1.50 1.68 1. 865 1. 48K .37 22.00 
Pittsburgh....... 7.00 10.50 1.05 1.95 . 80 1.84 1.654 1.65 4 24.00 
Bt. LOGME, . 606.0%: 10.00 10.50 1.85 2.45 1.50 1. 83« 2.57 2.57 .25 25.00 
San Francisco. ... 7.25 10.75 1.80 2.75 1. 10-2.00 1.54 1.90 1.90 325 22.00 
Seattle. . a 10.75 1.80 2.85 2.20 1.97 2.44 2.60 . 60 30.00 


*U. s. War Dept. Spec. 3-49A. tASTM Spec. D266-31. $80% maximum ferric oxide. §Per 1001b. KPer roll, 65lb. xPerlb. v Minneapolis & vicinity 
Note: Red lead in oil 50c higher than white lead in oil. #Basis of quoting changed this month from list to 500-Ib. lots 


MISCELLANEOUS ITEMS 








——WINDOW GLASS——. —EXPLOSIVES—. PILES 
—— Sone ie ad — Prices per linear foot, a _ * ~ ace ta delivered from barge 
a aa ea 7a j to 2c. per ft. additional: 
Single or Double Thickness Gelatin ao 2 ans oT a Se ee 
A quality B quality 40% 60% Dimensions Points Length Barge Rail Barge Rail 
Atlanta.......++++ 80% 80% $0. 135 $0.15 I2in.atbutt......... 6in. 30to50ft. $0.16 $0.195 $0.16 $0.19 
Baltimore........- 88% 90% 145 -16 12in.—2ft.from butt. 6 in. 50 to 59 ft. .20 .24 .18 23 
Birmingham....... 88% 90% -095 “Ul 12in.—2ft.from butt. 6in.  60to 69ft. 21 255 .19 . 244 
oi ia sxe 88- 10-5% 90-10-5% 13 145 14in.—2ft.from butt. 6in.  50to 69ft. . 23 . 265 . 234 . 27} 
Chicago..........+ 86% 87% - 1050 - 120 14in.—2ft.from butt. 6in.  70to79ft. 25 275 .275 334 
Cinoinnati......... 89-10%, 91-10% 27 -29 14in.—2ft.from butt. Sin.  80to 85ft. 35 oe ee 
Cleveland......... 85% 85% 7. “take 14in.—2ft.from butt. 5in,  85to 89ft. 37 WRENS 600%. Sceneks 
femeec 80% 90% ta3" "16 RAILWAY TIES 6In.x8In. 7In.x9In 
PN eS aviree's.03 87-10% 89-10% 21 .24 Prices f.o.b., per tie, for carload lots: by 8 Ft. by 8} Ft. 
Kansas City....... 85-10% 86-10% st . 165 OO, WOMENS s os sic onkaece« ; $1.00 $1.40 
Los Angeles........ 90%* 90-40% .1725t .1925¢ eee . "ine, untreated... ? medeed 1.10 1.45 
Minneapolis....... 84% 85% 145 R os , iM Pine, regeeted. ‘ ; ‘ ze - is 
Montreal.......... 60-30% 70-5% 18 . 192 r —_— song-leaf sap pine, untreated... . .05 .25 
New Grleine....... 88% 90%, 215 2 New York....- | Mixed oak, untreated......... , 1.20 1. 40 
New York... ei %% 87% . 215x . 23x | White oak, untreated.. : .85 1.35 
Philadelphia... .... 89% 90%, _'3 1450 Birmingham. Red oak, creosoted.. 1.50 1.70 
Pittsburgh......... 88% 88% .10 15 oe Southern pine, untreated *6x 8x 8’ 6” .55* .70 
Oh, SE = bcd acese 89% 89% 13 145 Southern pine, creosoted......... 1. 10* 1.30 
San Francisco...... 80% 85% . 1475 . 1625 White oak, untreated.. 1.15 1.40 
erhon as ones 90-10% 90-20% 1425 . 1575 Chicago... Oak, empty cell, ¢ reosoted. . 1.5¢ 1. 88 
*Disc. from list Aug. 1,1929. +F.o.b. Arsenal. Double thickness A&B. Is Hk, zine tres aren ae “ss “a 
xManhattan only — other Boroughs $6 per trip. oc carload lots Fir, eal a . . vs 50 ‘59 
CHEMICALS Los Angeles Fir, creosoted. aks 1.67 2: 40 
Water, sewage treatment, road work, f.0.b. carlots, New York. . : Red oak, untreated. .... 1.00 << 
Bleaching powder, indrums, F.o.b. works, per 100-Ib Leauwees $2.00-2.85 Philadelphia. . Red oak, creosoted.. ves pA 10 
Calcium chloride, 77-80%, flaked, in 400-lb. drums or 100-Ib. White oak, untreated.. 1.05 1.45 
moisture proof bags, f. ob. works, meee apenas with —- St. Louis Red oak, untreated. . 1.02 1.40 
ofcompetition, perton........ : <i os "aa ee Red oak, creosoted.. : 1.55 1.95 
Chlorine cylinders, per lb. delivered... ; Sap Pine or cypress, untreated.. . 87 1. 20 
Silicate of soda, 52 deg.,in drums, f.o.b. works, per 100 1b. 1. 33 ide Wiest. . Douglas fir, green, untreated. . 45 63 
Soda ash, 58%, in paper bags, per 1001b. dense... . 1.25 , , Douglas fir, empty cell, creosoted. 1.14 1.56 
Sulphate of aluminum, commercial, in 100-lb. bags, per ton 27 .00-30.00 Sitoed f Birch or maple, untreated.. ee .65 75 
Sulphate of copper, in bbl., per 100-Ib....... ; 4.1 ; ****** \ Birch or maple, creosoted....... 1.05 1°35 
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CURRENT PRICES OF CONSTRUCTION MATERIA! LS 


PLUMBING, HEATING, WATER, SEWER AND DRAIN PIPE 









































C.1. PIPE ——VITRIFIED SEWER PIPE—. cuay DRAIN CONCRETE ——WROUGHT STEEL PIPE 
: aay TILE SEWER PIPE Full standard weight. # 
Per net ton, Per foot, delivered, ASTM C 13-35 Per 1,000 ft., car- Perft., delivered; ‘to 3in., Butt Weld 34 to 6in., Lap Weld 
f.ob. 6in. 8in., 12in., 24in., 36 in., load lots, f.0.b. ASTM C 14-35 = Galv. Black Galy. 
to 24in.* 8.8. 8.8 d.s. ds 6 in. 8 in 12in 24 in. % % 
Atlanta $43.00 $0 35dl $0.45dl $1.6251 $4.501 $85.00 $128.00 $0.45 $1.625 49.5 40.5 47 37 5 
Baltimore. 46.50 .54 2.38 7.18 110.00 170.00 40 1.60 a atake bhai i 
Birmingham 349.00 3s 45 1.625 4.66 85.00 220.00 . 40 1.60 69.5 61.5 67 58 5 
Koaton 46.59 .224 . 432 1.98 5.845 99.00 153.00 42 2.35 ee — eee 
Chicago 47.50 245 4725 2.025 4.60 60.00 120.00 36 1.42 58.75 48.75 55.625 45 
Cincinnat 40.00 189 3045 See 5.535 69.00 108.00 .40 1. 40 58.75 48.75 55.625 45 00° 
Cleveland 47.50 . 168 .324 1.44 4.1225 42.50 88.50 .32 1.64 61 51 57.9 47 25 
Dallas 51.00 35 . 67 2.70 ous 165.00 260.00 . 46 1.57 69.5 61.5 67 5 
Denver 59.00 .27t .47t 1.98t aa es 105.00 180.00 oe atin i 50 40 47 36 
Detroit 47.50 . 203 3915 1.71 5.2375 82.00 134.00 35 1.20 59.3 49.3 56.1 4.5 . 
Kansas City 49.00 30 54 2.16 5.00 120.00 140.00 .40 1.50 55 45 5t.$ 41 
Los Angeles 47.50 . 28253 . 083 2.03% 5.535% 115. 8 192.50 1.00 2.60 62.1 54.1 59.6 5} 
Minneapolis 49.50 . 24 .432f 1.728t  4.60t .65 1.75 , ead . a 
Montreal 50.00 .33%t - 5Ht 2.04% anes 82. 01 134.00 ~5t 2.04 cn re ° oy 
New Orleans 45.00 23 41 1.60 ria fe .47 1.67 bi ce pe — “2 
New York 46.00 24 49 2.20 6.10 er cae 55 2.00 57.50* 47.50 54.375 43.758 
Philadelphia 43.00 336 648 2835 8.68 175.00 210.00 54 1.8) 52.378 41.358 53. 398 42578 
Pitteburgh 49.00 . 168} . 324 1.35% 4.92% 52.00 81.00 .15¢ 1.73 69.5 61.5 67 — << 
St. Louis 46.00 .25 45 1.83 3.96 85.00 170.00 1.00 ea) 57.125 47.125 54 43.375 
San Francisco 47.00 .29L .522L 2.088L 5.67L 103.50 1472.50 45 2.20 56 .37 47 50 39 
Seattle. 48 50 .4225 . 63T 3.06t 7.55T 85.00 200.00T -50t 1.80 65.80 57.25 66.75 56. 30 
*) &e clase Band heavier, C/I. lots, 200 tons and over. Bur- # Discounts from standard list for delivery from erchenes. except Pittsburgh prices «re 
lington, N. J. (base) $43.00. Gas pipe and class A, $3 per ton f.o.b. mill. Base price $200 per net ton. List prices per ft. 7 _ » Shc; Zin. Wic.; lin. 
acdcitional, 4-in., $3 per ton additional. 30 in. and larger usually 17c.; 2in., 37c.; 24 in., 584c.; 3 in., 76}c.; 4in., $1.09; 6in. $1.9 
2 per ton less 424 to3 in. *Resale price to consumer, car load lots shipped an mill. 
tf.o.b. tLess 30% inC/LLots. ce Concrete Culvert pipe reinforced. dDouble strength. IList todealers. L list. tSales & municipal taxes extra. 








LUMBER AND TIMBER—PER M FT. B.M., CARLOAD LOTS F.O.B. 


—_———_————_SHORT LEAF YELLOW PINE AND DOUGLAS FIR—— 
All S. L. Y. P. is No. 2common or better and for No. | N. C. Box. 








LONG LEAF Y.?P. 
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All Fir planks No. 2common; Fir Merchantable = grade 
timber is No. | common. Lengths up to 20 ft. up to 20 ft 
1x6,8 1x8,8 2x4,8 2x6,8 2x8,5 2x10,8 3x12," 6x12," 12x12,” 2x12,8 12x 12,8 
Atlanta . .Southern Pine $18.50 $18.50 $18.50 $20.50 $20.50 $21.00 eee; ways quack $40.50 $49.50 
Baltimore . Southern Pine 23.50 24.50 27.50 26.50 27.00 29.00 37.50 os = Ae 55.00 57.00 
Douglas Fir 29.50 29.50 28.50 29.50 28.50 28.50 30.50 $29.00 ee.ee ts Kwan — 
3irmingham .. Southern Pine 22.00 22.00 22.00 21.00 22.00 26.00 30.00 30.00 29.00 Si o 
Long Leaf 23.00 23.00 26 .00 25.00 26 .00 32. 00 NE. oY pei ne 48.00 48.00 
Boston . .Poofers N.C. Pine P- 00 29.00 31. 00f 33.00t 49. 00f 55.00f TOE: 4 Secs: axe 73.00 73.00 
}ouglas Fir 00 27.00 29.00 33.00 35.00 35.00 35.00 35.00 35.00 me pe we 
Chicago Southern Pine oy 00 30.00 28 .00 27.00 28.00 31.09 45.50 fas oie 54.50 54.59 
Cincinnati........ southern Pine 25.50 25.50 25.50 24.50 25.50 28 .50 39.50 ae Pere 41.00 44.00 
Douglas Fir : , 3 ; ; ; ; 43.75 43.75 43.75 a 
Cleveland Southern Pine 30.00 32.00 38.00 32.00 36.00 38.00 49.00 44.00/ 46.00f 52.00 64.00§ 
Dallas .Southern Pine 433.75 35.10 38.25 36.00 36.90 38.25 50.85 65.25 59.85 66.29 68.05 
Denver . Douglas Fir 42.00 42. 00%= 43.00* 43.00* 43.00* 47. 00* 52.00% 56.00* Ota" ~ cotes aes 
DNR ukxnes case Southern Pine 26.50 26.50 26.50 26. 50 26.50 30.50 38.00 wie pee 32.00 44.00 
Douglas Fir ; : roa eee oe ayo t 42.50 42.50 43.00 aie VD 
Kansas City .. Southern Pine 25.50 26.00 26.50 22.50 26.50 27.00 35.00 alae we te 50.00 60.00 
Douglas Fir 27.00 28.00 2°.00 28 .00 29.00 29.00 33.00 36.00 36.00 - 5 
Los Angeles Douglas Fir 32.00, 32.00, 32.00, 32. : 34.00, 34.00, 36.00, 45. 00y ae. =~ Sw nwa : 
Minneapolis.c....... Western Pine 45. 00* 51.50 50. 00* 41.00 41.00" 42. 00* shee 9 eee) enue 58.00** 
Douglas Fir 42.00* 42.00* 43.00* 43.00* 43.00* 43.00* 55.00* 59. 50* 59. 50* 54.00 
eee Pine 45.00 45.00 49.00 47.00 48.09 vee ee rs ee ee ee em 
Douglas Fir 39. 50 39.50 40.09 40.00 40.00 41.50 42.00 42.00 42.00 82.00 76.00 
New Orleaus........ Southern Pine 23.50 25.50 28.00 25.00 27.00 25.50 eee aa ake 44.00 54.00 
Douglas Fir 28.50 30.00 33.00 29.00 32.00 33.50 ae: svhts seroel-! gee aes 
batt HAGE...osiwosns Southern Pine 35 .00* 36 .00* 34. 00* 36 .00* 36 .00* 37 .00* er vane 77.50* 77 .50* 
Douglas Fir eRe cents 40. 00* 40.00* 41.00* 41.00* 42 .50* 45.00* 45 .00* Boe i SE ee, 
Philadelphia......... Southern Pine 30.00 31.00 32.00 32.00 33.00 34.00 ns Sa hs im, ae a 36. 00 42.00 
r Douglae Fir 45.00 45.00 45.00 45.00 45.00 45.00 45.00 42.00 Pe ea ne 
Pittsburgh.......... Southern Pine 30. 50 31.90 37.65 33.75 36.52 37.50 SS pres cones 57.50 57.50 
Douglas Fir 41.52 39.70 39.70 38.55 39.10 39.38 53.25 53.25 SiGe. - “suns. Ratienves 
ee eee Southern Pine 29.50% 30.50% 29.00%x 28.00% 29.00% 30.00% 46.00% ..... Siete ; 
Douglas Fir ae ae al fe oues |: euler as one : 54.00% 54.00*x 71.00 70.00 
San Francisco....... Douglas Fir 20. 50° 20. 50 21.008 21.00! 21.50! 22.508 22. 00¢ 22. 00° 22.00° 4 a 
Destthe. ....ccsececs Douglas Fir 15.50 15.50 15.50 14.50 14.50 14.50 21.00 20.00 ae awe 
*Delivered. ¢Spruce: tLong-leafed Y.P. §Norway Pine. ‘Northern Pine. Native. ¢At wig stackle. ,Yard prices. 410% Disc. taken off. x5M ft. or r less 
6345. ®8Rgh. «Contractors in Minneapolis and St. Paul get 15% disc. from list. / Douglas Fir 






CURRENT BUILDING AND CONSTRUCTION WAGE RATES PER HOUR 




































Structural Iron Hoisting —Common Labor——— 

Bricklayers Carpenters Workers Engineers Plasterers Buiding Heavy Const: 
Sr Bie cee ioc $1.125 $0. 40/1.00 $1.25 $1.00/1.50 $1.00 $0. 30/, ;* $0. 30/.40 
Baltimore...... 1.25 1.10 1.373 1 25 1.25 45 
Birmingham 1.00 1.00 1.25 1.125 1.00 307 40 .30/. 40t 
Boston 1.30 .70/1.175 1.20 .90/1.425 1.375 .50/,62 -50/. 70 70 
Cincinnati 80/1.375 65/1. 20 1.25 1.00/1.25 -80/1.375 .45 oe 
Chicago ; Poke 1.50 1,50 1.50 1.50 1.50 95 95 
Cleveland. . . 1.375 1.25 1.25 1.25 1.50 .82 .82 
Dallas .65/1.00 65/1.00 65/1.00 65/1.00 .65/1.00 35/.50 35/.50 
Denver... 1.25 1.25 1.25 - 625 625 
Detroit 1.25 1.00 1.25 1.25 “4.25 50/.75 0 
Kansas City. . : 1.325 1.25 1.25 1.25 1.425 . 80 45/.50 
Los Angeles 1.10 1.10 1.125 1.125 1.25 .60 
Minneapolis. . 1.25 1.10 1.25 1.25 1.35 aan 75 
New Orleans 1.00 .75 1.00 1.00 1.25 30/.40 -30/. 
New York.... 1.50 1.40 1.65 1. 50/1. 5625 1.50 ; 824 - 50/. 80 
Philadelphia 35/1.50 .65/1.10 70/1.375 .90/1.00 1.10/1.37 35/5 0. 50 
Pittsburgh. 1.50 1.25 1.375 1.00 1.50 -70 
OS Ee 1.50 1.25 1.47 1.57/1.75 1.50 .78 357.788 
San Francisco .. 1.50 1.125 1.37% 1.123 1.50 . 87 60 
a 55 x06ikwnvnwe 1.00 1.00 1.25 1.25 1.25 . 60 - 60 
DRE... cau ide Cacun -70 60 .80 3 .70 35 40 






Skilled Avg..: (Bricklayers, Carpenters, Ironworkers) $1.180 Common Avg. $0.586 * PWA 
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